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Appendix A



APPENDIX A - RI DATA SUMMARY TABLES

Table No. Description

1 Onsite Soils

2 Offsite Soils

3 Surface Water

4 Sediment

5 Groundwater

6 Residential Wells

7 Drum/Tank Samples
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APPENDIX B - LABORATORY AND ERA QA PROTOCOL



CHAPTER V
PROGRAM QUALITY ASSURANCE

The purpose of this chapter is to present a summary of the different aspects of qualm-
assurance (QA) and to show their interrelationship within the overall structure of the
program. This information is included to familiarize users with the program's basic
QA principles and their application, and to facilitate a more complete understanding
of the quality of CLP analytical data in terms of potential utilization.

A. toterface with Agency Quality Assurance

The primary role of the CLP is to support the Agency's Superfund investigation
and cleanup efforts by producing analytical data of known and documented
quality use able for Agency enforcement actions keyed to identification of
pollutant sources and recovery of cleanup costs. Therefore, a comprehensive
quality assurance program that reflects Agency QA objectives has been
incorporated into all aspects of CLP operations. The CLP links two primary
aspects of quality assurance (QA): field QA, which includes field sampling
operations and QA project planning; and laboratory QA, which is comprised of
analytical method QC and external or program QA.

Field operations include sampling activities performed by the EPA Regions and
National Remedial Action/Field Investigation Team (REM/FIT) and Technical
Assistance Team (TAT) contractors, which result in samples being processed
through the CLP for analysis. The CLP NPO coordinates closely with these and
other Agency sampling groups and Agency QA teams, in the development and
application of quality-controlled Program Plans and site-specific Project Plans.
These plans include the consistent use of Agency-specified containers, sampling
techniques, sample preservation, sample tags and chain-of-custody documents,
and adherence to DOT regulations in sample shipment. The* CLP strongly
supports the use of consistent field sampling, and sample packaging and shipment

102



techniques, and specifies types of sample containers and required sample
volumes for appropriate target analyses. Through its Sample Bottle Repository
system, the CLP provides Superfund samplers with the precleaned sampling
bottles for use in the field.

The CLP is directly involved in all aspects of laboratory QA, Analytical methods
require extensive Agency-specified quality control (QC) procedures and
documentation to ensure a complete data product that will withstand legal
scrutiny. The CLP operates an extensive external QA program, which includes:
pre-award and post-award laboratory performance evaluation sample analyses
and laboratory facility evaluations, required submission of laboratory Standard
Operating Procedures (SOPs) for analytical operations and documentation,
continuous monitoring of lab performance by Headquarters contract POs and
Regional DPOs, and a multi-level data review process to evaluate the validity of
the data product.

The CLP, through a variety of mechanisms, continuously strives to improve the
quality of program data by maintaining state-of-the-art analytical methods,
refining the structure and requirements of analytical contracts, and strengthen-
ing lab operations. CLP QA activities are coordinated through the NPO QA
Officer, to ensure that the CLP is operating in accordance with overall Agency
QA mandates.

The application of field QA is addressed in Chapters II and III, where sample
volume, container, preservation, packaging, shipment and documentation
requirements are discussed. Analysis or method QC is addressed for each
analytical program in Chapter II, which contains a description of contract
analytical methods and QC requirements for each program. The following
sections of this chapter describe the program's external laboratory QA activities.
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Laboratory Selection Process

1. Bid Price

The first criterion for laboratory selection is bid price. Following bid
opening, bid abstracts are reviewed and evaluated by NPO and EPA
contract officials. The lowest competitive bidders are selected to
participate in pre-award bid confirmation, the process through which
bidder responsiveness and responsibility for award are demonstrated and
evaluated.

2. Pre-Award Bid Confirmation

Pre-award bid confirmation may include three activities: (1) bidder
analysis of performance evaluation (PE) samples; (2) bidder submission of
Standard Operating Procedures (SOPs); and (3) site evaluation of the
bidder's facility, performed by EPA program management and contracts
personnel.

a. Performance Evaluation Sample Analysis

Laboratories chosen to participate in the pre-award process are sent
a set of PE samples for analysis. The PE samples are prepared by
EMSL/LV and are representative of the types of field samples that
the contractor would routinely be analyzing under the subject
procurement. The laboratory is required to analyze PE samples
according to contract procedures set forth in the IFB, and to report
PE sample data according to IFB requirements, within a time period
of 21 days. Bidders' PE sample data are evaluated by NPO and
EMSL/LV personnel, in terms of compliance with contract require-
ments and accuracy of determination of compounds at the levels



known to be in.the PE samples. Analysis results are rated by a
scoresheet developed by EMSL/LV. The PE sample score is a primary
consideration in determining bidder responsiveness/responsibility for
contract award.

b. Standard Operating Procedures

Bidders are required to submit copies of all laboratory Standard
Operating Procedures (SOPs) at the time of submission of PE sample
data. SOPs are not required to coincide with each specific detail of
the contract requirement, but must be representative of good
laboratory practices and must demonstrate that the laboratory has a
facility-wide quality assurance program in place and operating.
Bidder SOPs are reviewed by NPO and EMSL/LV personnel and are
utilized by EPA in performance of the site evaluation.

c. Laboratory Evaluation

EPA NPO and EMSL/LV personnel participate in site evaluations of
laboratory facilities of bidders which scored acceptably on the PE
sample analyses. EPA personnel perform a walk-through of the
facility and complete a site evaluation questionnaire. The results of
the site evaluation are considered in final determination of bidder
responsiveness/responsibility for contract award.

105



C Laboratory Start-1^ Process

Laboratories entering the program undergo a learning curve process during which
they become fully familiarized and obtain expertise in application of program
methodologies and quality control procedures. To reduce the learning curve
period and bring laboratories '\jp to speed" in a timely manner, CLP management
employs a series of laboratory start-up procedures which are utilized during the
laboratory's initial contract operations and whenever laboratory problems are
identified during contract performance.

1. Provision of Standards to Laboratory

Immediately following contract award, EMSL/LV arranges for the provision
of standard materials (SMs) to the contractor, through the Agency's
contractor-operated QA Materials Bank. These SMs are utilized by the
laboratory in performing initial instrument calibrations and as reference
standards throughout contract performance.

2. PO Review of First Data Packages

Initial data packages are targeted for immediate review and evaluation by
the NPO Project Officer (PO), EMSL/LV and the Region. This review is
intensive and focuses on any problems the laboratory has, either in applying
methodologies or in reporting the data. The PO then supplies feedback to
the laboratory concerning the status of the data and works with the
laboratory in identifying and remedying problems.

3. PO/DPO Laboratory Visits

Depending on the extent of the problems found during the review of an
initial data package, the PO may visit the laboratory facility and work on-
site with laboratory personnel in rectifying problems. This process also
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occurs on an ongoing basis during the life of the contract. Site evaluations
are performed yearly by EPA staff, and the PO and/or Deputy Project
Officer (DPO) visit the laboratory on an as-needed basis to resolve
performance problems.

PO/DPO/SMO/Laboratory Communication

Telephone communication is the most-widely applied method for problem
solving and maintaining efficient laboratory operations, both during the
laboratory start-up phase and throughout the performance of the contract.
During the start-up period, communication links are established and the
laboratory becomes familiarized with the communication process. In
general, the laboratory notifies SMO immediately upon identification of
any problem regarding the samples (e.g., insufficient sample volume) or any
difficulties encountered in analysis. SMO routinely resolves sample-related
problems in coordination with the Regional client, and refers technical
problems to the contract PO, who contacts the laboratory and resolves the
problem. The resolution and any specific actions taken are reported to
SMO which records this information as part of the permanent Case record.
The laboratory also records the problem and resolution on the sample data
report, so that the Region considers this information in association with
evaluating and using the data. With the appointment of Regional DPOs to
assist in the monitoring of contractor performance, the DPO will play a
major role in ongoing laboratory problem resolution in coordination with
the PO.
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D. Laboratory Performance Evaluation

1. Performance Evaluation Sample Analysis

Performance Evaluation (PE) samples are prepared by ORD EM5L/LV
sent to contractor laboratories for analysis, normally on a quarterly basis.
PE samples are typically shipped as '^double blind" samples, i.e.} the PE
samples are not discernable from routine field samples, to ensure that the
laboratory processes the samples in a routine manner. Evalution of PE
sample data is performed by EMSL/LV and is used by the NPO in formally
evaluating laboratory contract performance. Additionally, PE sample QC
data are entered by EMSL/LV into the program's QA Data Base, and are
utilized, along with other laboratory data, in trend analyses, and evaluation
and revision of contract QC criteria.

2. Laboratory Site Evaluation

At least once a year, EPA NPO, Regional and EMSL/LV personnel visit
each laboratory facility and evaluate laboratory procedures. The evalua-
tion reports which result from these site visits are utilized by the NPO in
identifying and remedying laboratory performance problems. Repeat site
visits by EPA NPO, Regional and EMSL/LV personnel are made on an as-
needed basis throughout the year, to resolve laboratory- problems.

3. Corrective Action

Upon identification of laboratory performance problems, the PO and DPO
work closely with the laboratory to effect correction of the problems.
Depending on the scope of the problems, the laboratory may be placed on
temporary hold, whereby the laboratory does not receive additional
samples for analysis until the problem has been corrected.
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Should the contractor's non-compliance to contract performance or
deliverable requirements continue, the EPA Contracting Officer is
requested by the NPO to issue a Show Cause Notice to the contractor.
This document requires the contractor, within a ten-day period of time, to
present the government with any facts bearing on the issue, to be used in
the government's determination regarding whether the contractor's failure
to perform arose out of causes beyond the laboratory's control and without
fault or negligence on the part of the contractor. The contractor, in
response, must submit substantial evidence to demonstrate that the
contract should not be terminated for default.

A recovery plan is generally included as part of the contractor's response
to the Show Cause Notice. EPA Contracts and NPO officials review the
contractor's response and proposed recovery plan, and determine whether
the contractor has presented sufficient evidence to demonstrate timely
remedy of the noncompliance. Following this review, if the contractor has
presented acceptable evidence toward recovery, the government issues a
Cure Notice to the contractor which delineates the government-accepted
recovery plan that the contractor must follow to avoid contract termina-
tion. The government's recovery plan includes actions and time schedules
for completion of each step of the recovery process, and specifies an
overall time period acceptable for completion of recovery.

Should the contractor not comply with the recovery schedule, the next and
final step may be contract termination by the government for default. In
addition to terminating the laboratory's contract, this action impacts on
evaluation of the contractor's responsiveness/responsibility for award under
future CLP solicitations.
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E Sample Data Evaluation

1. Intercomparison Check Sample Studies

fritercomparison check sample studies are initiated by the EPA Regions on
a periodic basis and involve simultaneous shipment of known samples to
two or more CLP and/or Regional laboratories lor analysis. Check samples
are routinely shipped as "single blind" sample, Le., the laboratory is aware
samples are check samples but does not .know sample composition.
Analytical data from study participants are compiled by the Region and
used in comparative data evaluation. The Region provides intercomparison
sample study results to the NPO and EMSL/LV for use in programmatic
applications. These studies differ from the PE sample program in that
check sample data do not result in contractual evaluation of individual
laboratory performance.

2. Regional Sample Split/Spike Programs

This Regionally-directed program involves simultaneous sample analysis by
two or more CLP and/or Regional laboratory facilities, and provides the
Region with comparative data utilized in evaluating application of
methods. In the sample split program, the Regions arrange to have field
samples split and sent to different contractor and Regional laboratories for
analysis. In the sample spike program, a known sample volume is preparec
and divided into two or more equivalent portions. Each sample portion is
then spiked with known levels of contaminants, and sent to d i f fe ren t
contractor and/or Regional laboratories for analysis. Results of split/spike
sample analyses performed by CLP laboratories are provided to the NPO
and EMSL/LV by the Region.
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F. Analytical Data Review

Upon completion of analysis and data reporting, the laboratory simultaneously
'• sends a copy of the complete data package to the CLP SMO, EMSL/LV and the

Regional client. Each of these groups performs complementary aspects of data
review.

1. EMSL/LV Data Review

On a routine basis, EMSL/LV performs a comprehensive QA audit on CLP
sample data packages using MiL Standard 105D. Based on this review,
EMSL/LV prepares a detailed report on the data packages, which is
provided to the NPO and to Regional clients by SMO. This review package
is valuable to both program management and users in evaluating the
suitability of the contract methods to the types of samples analyzed, the
quality of the analytical data, and the performance of the contractor
laboratories.

fci addition, EMSL/LV enters surrogate and spike recovery information into
the program's QA Data Base. These data are then statistically evaluated
and utilized to determine and revise contract QC acceptance windows for
CLP-generated data and to characterize laboratory performance.

2. Regional Data Review

The Regional client reviews all data packages resulting from Regional
sampling efforts. It is the responsibility of the Region, as the data user, to
determine the applicability of each data package to its intended use, e.g.,
site investigation support, cleanup activities and/or enforcement actions.
In this review, the Region applies its standard CLP data review procedures
and references the requirements of the contract Statement of Work under
which the analyses were performed.
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3. SMO Data Check for Completeness

Each CLP-generated data package is checked for completeness by SMO
upon receipt. SMO reviews the data package verifying that all
contractually-required forms are included and that forms are completed
according to contract specifications. Should SMO identify any missing
information, incomplete forms or other problems with the data package,
SMO immediately notifies the NPO PO, EMSL/LV and the Regional client.
At this time, the laboratory is contacted and instructed to submit the
missing or incorrect portions of the data package.

4. SMO Data Review Services

Under direction of CLP management, SMO may perform additional data
review, checking the data for compliance to contract QC procedures and
parameters and for applicability to its intended uses. This review is
provided on a limited basis in response.to specific Regional request.
Consult Chapter IV, Section E, for a complete description of the data
review services provided and appropriate request procedures.
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G. Analytical Methodology Improvement/Development

1. Protocol Standardization and Improvement

Refining and improving analytical protocols to maintain state-of-the-art
status and to reflect newly-defined or changed requirements of the
Superfund effort, is an ongoing activity for all CLP participants. This
effort is accomplished through an established system of information
transfer coordinated through the NPO. All program participants submit
comments or recommendations to the NPO on an ongoing basis. The NPO
reviews all submitted information and considers recommendations for
program application, on a periodic basis.

Since 1982, input on protocol improvements has come primarily through the
CLP Technical Caucuses which involve NPO, EMSL/LV, EMSL/Cincinnati,
EPA Region, SMO, laboratory and other program support contractor
personneL Analytical methods and data reporting formats are reviewed
and discussed in detail at the caucus sessions. EPA personnel then review
caucus discussions and compile concensus recommendations for protocol
changes. Following NPO approval of recommended changes, laboratory
contracts are modified by the Contracting Officer to include recommended
revisions, through contract change order actions. All laboratory contracts
within an analytical program are changed concurrently to maintain
consistency across the program.
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2. Method Development

Development of new analytical methods may be initiated by a newly
identified or redefined Agency analysis requirement, such as dioxin
analysis. Analytical methods utilized in the CLP are based on EPA-
developed and approved methodologies. The NPO, EMSL/LV, EMSL/Cin-
cinnati, and/or EPA Regions have historically contributed to development
of new program analytical methodologies. Regardless of the group
responsible for method development, methods -are reviewed by several
sources and are tested prior to implementation, to the extent possible to
meet program requirements.
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A. Organic Routine Analytical Services (RAS)

1. Sample Matrices, Concentration Levels and Volumes Required

The organic RAS contract methods apply to analysis of water (aqueous) and
soil/sediment samples. Samples for analysis should be single-phase,
homogeneous samples of a similar matrix. Sample matrices other than
water, sediment or soil are processed through the SAS program.

• Organic RAS contract methods determine concentrations of organic
compounds ranging from low or environmental levels of concentration to
medium levels, where a compound may comprise as much as 15 percent of
the total sample, at the lowest appropriate detection limits. Low level
samples are considered to be those collected off-site, around the perimeter
of a waste site, or in areas where hazards are thought to be significantly
reduced by normal environmental processes. Medium level samples are
most often those collected on-site, in areas of moderate dilution by normal
environmental processes. Low and medium level designations are made in
the field by the sampler to determine packaging and shipment procedures.
Low and medium level analysis designations are performed within the
laboratory to determine the appropriate analytical protocol to be used.

Samples collected on-site where high levels of contamination are suspected
(Le., drum samples) are routinely shipped to a Hazardous Substances
Laboratory for sample preparation prior to analysis. High hazard sample
preparation is discussed in Section D of this chapter. Alternatively, HH
sample preparation and analysis can be obtained through SAS as described
in Section E.

The sample volume and container types required for RAS organic analysis
vary according to the matrix and estimated concentration level of the
sample. For RAS organic analysis of a water sample estimated as low
level, one gallon sample volume is required for extractables (B/N/A), and
80 ml for volatiles (VOA). The sample should be collected in two fc-gallon
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or four 1-liter amber glass bottles, and two 40-ml glass vials. For RAS
organics analysis of a water sample estimated as medium level, a four liter
volume is required for extractables and SO ml for volatiles. The sample
should be collected in four 1-liter amber glass bottles or four 32-ounce
glass jars, and two *0-ml glass vials. For RAS analysis of a soil/sediment
sample estimated as low or medium level, a six ounce volume is required.
The sample should be collected in one S-ounce glass jar for extractables
and two 120-ml glass vials for volatiles.

Each sample estimated as medium level (both water and soil) must be
enclosed and sealed in a metal paint can for shipment. If it is not certain
whether a sample should be categorized as low or medium level, volume
should be collected as specified for low level samples, however shipping
procedures must be followed as designated for medium level samples.
Sample portions for volatile analysis (water and soil) should be collected so
that the containers are completely filled, leaving no headspace.

Water samples for duplicate analyses must be collected at double the
volume specified for extractables, and triple the volume specified for
volatiles. Additionally, for water samples one field blank should be
supplied per Case, and one volatile trip blank should be supplied per
shipment. No additional volume is required for soil sample duplicate
analyses, and no blanks are currently required for soil samples. Soil blanks
will be used in the future and will be supplied to Regions by EMSL/LV.

If sufficient sample volume is not provided, complete analysis may not be
possible. If this occurs, SMO will contact the RSCC to determine
appropriate adjustments in analysis.

Required sample volumes and container types for RAS organic analysis of
water and soil samples are illustrated in Appendix C. Pre-cleaned sample
bottles are available through the Sample Bottle Repository, as detailed in
Chapter IV.
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2. Compounds Identified and Quantified

The organic RA5 program provides identification and quantification of EPA
Hazardous Substances List (HSUst) organic compounds in water and
soil/sediment samples. These compounds, which include priority pollutant
compounds and other organics of interest, are identified on the organic
data reporting sheets In Appendix B.

In addition, the laboratory is required to execute a maximum of 30
EPA/NIH Mass Spectral Library searches for compounds not identified on
the HSL. The 10 peaks of greatest apparent concentration in the volatile
fraction and the 20 peaks in the base/neutral/acid fraction are tentatively
identified and the concentration estimated, following a visual comparison
of sample spectra with the nearest library matches. The tentative
identification of non-HSL organic compounds provides information on
potential organic contaminants outside of the analytical parameters of the
RAS program.

3. Contract Deliverable Requirements

The organic RAS program specifies contractually-required deliverables for
sample extraction, volatile analysis and data reporting. These
requirements include: completion of sample extraction within five days of
sample receipt by the laboratory, completion of volatile analysis within
seven days of sample receipt, and completion of extractable analysis and
reporting of data within 30 days of sample receipt. Laboratories are
subject to financial penalties for late delivery in meeting these deadlines
and incentives for early delivery of the final data package. Illegible data
reports are considered unacceptable, and the laboratory- is required to
resubmit readable versions of any illegible pages.
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The organic RAS data package supports independent sample data review by
the client user. Through review of data package components, the client
can determine the quality of the analytical data.

Each organic RAS data package includes the following components:

o Narrative report, describing analytical problems encountered and
internal decision tree processes applied.

o Copies of sample Traffic Reports.

o Quality control summary, containing surrogate, reagent blank and
duplicate matrix spike analyses recoveries and instrument tuning and
performance information.

o Sample data, including tabulated results of the organic H5L compounds
identified and quantified, and the tentative identification and estimated
concentration of up to 30 non-HSL organic compounds in greatest
apparent concentration, reported in ug/1 or mg/kg-

o Raw sample analytical data, including sample chromatograms, spectra,
quantitation reports, and calculations.

o Standards data package (for each Case of samples), including chromato-
grams, spectra and data system printouts.

o QC data package, documenting instrument tuning and analytical QC
criteria.

The organic RAS deliverables index and copies of organic data reporting
sheets are contained in Appendix B.

Analytical Protocols

The standardized organic analytical methods are based on Federal Register
(FR) Methods 625, 60S, and 62<» modified for CLP use in the analysis of
both water and soil samples. Analysis for the organic HSL compounds
includes a GC and GC/MS analysis to achieve the lowest appropriate
detection limits for each sample fraction.
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a. Water Method

U'ater samples lor full organic analysis (base/neutral/acic, volatile
and pesticide/PCB compounds) are first prepared and/or solvent
extracted, resulting in three individual sample fractions: extractable
or semivolatile (B/N/A); volatile (VOA); and pesticide/PCB. Extracts
are cleaned up when necessary, using optional column chromato-
graphy techniques.

The identification and quantification of the organic HSL compounds
in water samples is performed by GC/MS for B/N/A and VOA
fractions, and by GC/EC for the pesticide/PCB fractions.

In addition, the 20 highest non-HSL base/neutral/acid compound
peaks and the 10 highest non-HSL volatile peaks are tentatively
identified and their concentration estimated, using a forward search
of the EPA/NIH Mass Spectral Library.

b. Soil Method

Soil samples for full organic analysis (base/neutral/acid, volatile and
pesticide/PCB compounds) are prepared by sonification prior to
solvent extraction. Extracts are cleaned up using optional column
chromatography techniques when necessary.

The identification and quantification of the organic HSL compounds
in soil samples is performed by GC/MS for B/N/A and VOA fractions,
and by GC/EC for the pesticide/PCB fraction.

In addition, the 20 highest non-HSL base /neutral, acid peaks and the
10 highest non-HSL volatile peaks are tentatively identified and their
concentration estimated, using a forward search of the EPA/NIH
Mass Spectral Library.
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c. Method Detection Limits

Low level analysis method detection limits (MDLs) for water samples
are based on MDLs for each organic compound using FR Methods 62»,
625, and 60S, and are at the part-per-billion (ppb) leveL Approximate
achievable MDLs for low and medium level water and soil samples
can be calculated based on the sample size and on
concentration/dilution factors.

MDLs are provided for analytical guidance, as the limits are highly
matrix dependent. Matrix interferences vary considerably depending
on the nature and homogeneity of the sample, on the interferent
contaminants which coextract from the sample, and on the sample
volume taken for analysis. The list of contract-specified MDLs for
low level water samples is included in Appendix B.

5. Contract Quality Control Requirements

The CLP quality control (QC) program for organic RAS laboratory analysis
is structured to provide consistent results of known and documented
quality. The program therefore places stringent quality control
requirements on all laboratories performing sample analyses. Sample data
packages contain documentation of a series of QC operations that allow an
experienced chemist to determine the quality of the data and its
applicability to each sampling effort. In addition, laboratory contracts
contain provisions for sample re-analysis if and when specified QC enter.a
are not met by the contract laboratory. Each CLP laboratory is also
encouraged to develop additional internal QA/QC procedures.

The minimum QC requirements of the organic RAS program consist of :>ot*
an initial and ongoing demonstration of laboratory capability to genera to
acceptable precision and accuracy with the contract methods in t.-.e
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analysis of water and soil samples. CLP contracts define extensive QC
procedures that must be performed and documented, and criteria that must
be met. These include, but are not limited to, the following:

o GC/MS instrument tunes for both volatile and semi-volatile
compound analyses.

o Initial multi-level calibration for each HSL compound.

o Continuing calibration for each HSL compound.

o Addition of surrogate compounds to each sample and blank for
determining percent recovery information.

o Duplicate matrix spike analyses.

o Reagent blank analyses.

Certain of the above-listed QC procedures demonstrate that the
instrument is operating within contract specifications. These include: a
demonstration that the two tuning compounds (DFTPP for extractables and
BFB for volatiles) meet the defined ion abundance criteria; determination
of an average response factor (RF) based on a calibration using several
concentrations of each HSL compound that must meet a defined relative
standard deviation (RSD) and minimum RF; and, a continuing calibration at
a single concentration for each HSL compound for which specified
compounds are flagged as controls which mus: meet defined percent
difference (%D) from the initial RF or a new initial calibration mus: be
performed.

Other QC procedures are required to demonstrate the quality of the
analytical data generated. These include: addition of surrogate spikes to
all samples and blanks to monitor sample preparation and analysis and to
provide percent recovery information for each sample, so that the
suitability of the method for each sample (regardless of matrix) may be
established; analysis of duplicate matrix spiked samples to display the
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precision of the method for the particular Case and also to provide percent
recovery information for defined HSL compounds (specified matrix spikes)
as for surrogates; analysis of reagent blanks for each Case or each set of
20 samples (whichever is less) and for each matrix within a Case, to assure
that laboratory contaminants are not reflected in data results.

ft is the responsibility of the contractor laboratory to document, in each
data package submitted, that both initial and ongoing instrument and
analytical QC criteria have been met. The laboratory must demonstrate
that instrument tuning and calibration criteria have been met, that
interferences from the analytical system are under control, and that
surrogate spike, matrix spike and matrix spike duplicate recoveries falling
outside contract acceptance windows are attributable to sample matrix
interferences and not to laboratory analytical errors. Any samples
analyzed when contract QC criteria have not been met are re-analyzed by
the laboratory when sufficient sample volume is available.



E. ^organic Routine Analytical Services (RAS)

1. Sample Matrices, Concentration Levels. Volumes Required and Preserva-
tion Techniques

The inorganic RAS contract methods apply to analysis of water and
soil/sediment samples. Samples for analysis should be single-phase, homo-
geneous samples of a similar matrix. Sample matrices other than water,
sediment or soil are processed through the SA5 program.

Inorganic RAS contract methods determine concentrations of inorganic
priority pollutant (PP) constituents ranging from low or background levels
of concentration to medium levels, where a compound may comprise up to
15 percent of the total sample. Low level samples are generally those
collected off-site, around the perimeters of a waste site, or in areas where
hazards are thought to be significantly reduced by normal environmental
processes. Low level samples are estimated to contain less than 10 ppm of
the inorganic PP contaminants. Medium level samples are most often
those collected on-site, in areas of moderate dilution by normal environ*
mental processes. Medium level samples are estimated to contain concen-
trations of inorganic PP contaminants up to 15 percent. Low and medium
level designations are made for sample collection volume and shipment
purposes, and for determination of appropriate analytical methods and
QA/QC requirements. Samples estimated to contain concentrations of
inorganic contaminants higher than 15 percent of the sample must be sent
to a Hazardous Substances Laboratory for sample preparation prior to
analysis. High hazard sample preparation is discussed in section D of this
chapter.

The sample volume and container types required for inorganic analysis vary
according to the matrix and estimated concentration level of the sample.
For RAS inorganic analysis of a water sample estimated as low level, one
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liter volume is required for metals analysis and one liter volume for
cyanide analysis. The sample should be collected in two 1-Uter polyethy-
lene bottles. For RAS inorganic analysis of a water sample estimated as
medium level, sixteen ounce volume is required for metals and sixteen
ounce volume for cyanide. The sample should be collected in two 16-
ounce glass jars. For RAS inorganic analysis of a soil sample estimated as
low or medium level, six ounce sample volume is required for both metals
and cyanide analyses. The sample should be collected in one 8-ounce glass
jar.

For the inorganics RAS program only, it is recommended that a Case of
samples be collected over no more than a three-day period and samples
shipped collectively when the Case is completed.

When collecting low level water samples, a sample aliquot for cyanide
analysis must be collected separately, and different preservation
techniques applied to the metals and cyanide portions, as follows. For the
metals analysis aliquot, the sample should be filtered, then acidified to pH
<2 with HNO.. (If filtration is not possible, the sample should not be
acidified.) For the cyanide aliquot, the preservation techniques specified
in Methods for Chemical Analysis of Water and Waste should be applied.
(Consult Appendix E for complete reference.) No preservation is required
for medium level water samples or low or medium level soil samples.

Each medium level sample (water and soiO must be enclosed and sealed in a
metal paint can for shipment. If it is not certain whether a sample should
be categorized as low or medium concentration, volume should be collected
and the sample preserved as specified for low level samples, however
shipping procedures must be followed as designated for medium level
samples. For water samples, one field blank should be supplied for each
Case. No blanks are currently required for soil samples. No additional
volume is required for duplicate analyses of either water or soil samples.
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11 sufficient sample volume is not provided, analysis of all required
parameters and/or complete QA/QC determination may no.t be possible. If
this occurs, SMO will contact the RSCC to determine appropriate adjust-
menu in analysis.

Required sample volume and container types for inorganic RAS analysis of
water and soil samples are illustrated in Appendix C Pre-cleaned sample
bottles are available through the Sample Bottle Repository, as detailed in
Chapter IV.

2. Constituents Identified and Quantified

The inorganic RAS program provides identification and quantification of
metals and cyanide in water and soil/sediment samples. These compounds
are listed on the inorganic data reporting form included in Appendix B.

3. Contract Deliverable Requirements

The inorganic RAS program specifies contractually-required deliverables
for completion of metals and cyanide analysis and submission of the final
data package within 30 days of sample receipt at the laboratory. Labora-
tories are subject to financial penalties for late delivery and incentives for
early delivery of the final data package. Illegible data reports are
considered unacceptable and the laboratory is required to resubmit
readable versions of any illegible pages.

The inorganic RAS data package supports independent sample data review
by the client user. Through review of data package components, the client
can determine the quality of the analytical data.

Each inorganic RAS data package includes the following components:

o Cover sheet, listing the samples included in the report and narrative
comments describing problems encountered in analysis.

o Tabulated results of inorganic compounds identified and quantified,
reported in ug/1 or mg/kg.
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o Analytical results for QC spikes, duplicates, standards, preparation
blanks calibration verification and interference checks.

o Tabulation of instrument detection limits determined in pure water
solutions.

o Raw data system printouts, identifying calibration standards, calibra-
tion blanks, preparation blanks, samples and any atypical dilution,
duplicates, spikes, interference checks and any instrument adjustments
or apparent anomalies on the measurement record.

A summary of RAS inorganic contract deliverables and copies of data
reporting forms are contained in Appendix B.

Analytical Protocols

The standardized inorganic analytical methods are based on Federal
Register (FR) methods, EPA Methods for Chemical Analysis of Water and
Wastes (MCAWW), and Test Methods for Evaluating Solid Waste (SW-8^6),
for the analysis of water and soil samples. Analysis for specified metals
and cyanide is performed by flame, furnace and cold vapor atomic
absorption (AA), colorimetric, distillation, and inductively coupled argon
plasma (ICP) methods.

a. Water Method

Water samples for metals analysis are prepared, acid digested and the
digestate filtered to remove insoluble materials prior to analysis.
Samples are analyzed by AA or ICP methods, and dilutions are
performed where any analyte concentration exceeds the calibrated
range.

For water samples, a quantitative determination for cyanide is made
by midi-distillation and automated colorimetric analysis by MCAWW
Method 335.2.



b. Soil/Sediment Method

Soil samples for metals analysis are prepared and acid digested and
the digestate filtered to remove insoluble materials prior to analysis.
Samples are analyzed by AA or ICP methods, and dilutions are
performed where any analyte concentration exceeds the calibrated
range.

For soil samples, a quantitative determination for cyanide is made by
midi-distillation and automated colorimetric analysis by MCAWW
Method 335.2.

c. Detection Limits

The detection limits listed on the inorganic data sheets (see Appendix
B) are based on analysis of analytes in pure water. Detection limits
for the sample analyses will be higher, depending on the sample
matrix.

Detection limits for low level water samples can be achieved in the
part-per-billion (ppb) to low part-per-million (ppm) range; detection
limits for medium water and soil samples can be achieved in the low-
ppm to mid-ppm range. . Detection limits are significantly affected
by matrix interferences and other sample parameters that vary
considerably depending on the nature and homogeneity of the sample,
interferent contaminants that coextract from the sample, and
analytical method. Lowest detection limits are achieved on low level
water samples in the ppb range, where sample matrix interferences
are minimal

29



Exhibit C of the Statement of Work of inorganics IFB contract
contains minimum contract-required instrument detection levels
(IDLs) that must be met by all laboratories for each of the metals ans
cyanide in pure water.

Extrapolations from the "pure water" IDLs must be made to estimate
the detection limits for low and medium water and soil samples, since
the detection levels achievable for these samples will be highly
dependent on the inorganic species and matrix of each sample.
Although data is reported down to the 'Vure water" IDL, results
below the contract-required detection levels should be used witr.
caution.

5. Contract Quality Control Requirements

The CLP quality control (QC) program for inorganic RAS laboratory
analysis is structured to provide consistent results of known and
documented quality. The program therefore places stringent quality
control requirements, on all laboratories performing sample analysis.
Sample data packages contain documentation of a series of QC operations
that allo'w an experienced chemist to determine the quality of the data and
its applicability to each investigation. In addition, laboratory contracts
contain provisions for sample re-analysis if and when specified QC criteria
are not met by the contract laboratory. Each CLP laboratory is also
encouraged to develop additional internal QA/QC procedures.

The minimum QC requirements of the inorganic RAS program consist of
both an initial and ongoing demonstration of laboratory capability tc
generate acceptable precision and accuracy with the contract methods ir.
the analysis of water and soil samples. CLP contracts define extensive QA
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procedures that must be performed and documented, and criteria that must
be met. These include, but are not limited to, the following:

o Initial calibration and calibration verification.
o Continuing calibration verification.
o ICP interference check sample analysis.
o Preparation blank analysis.
o Matrix spike analysis.
o Duplicate sample analysis.
o Laboratory control sample analysis.

The instrument QC operations include initial and continuing calibration
checks, which are performed daily and/or every ten samples. These checks
determine that the analytical system is meeting contract-required
criteria.

Analytical QC operations include: ICP interference check sample, prepara-
tion blank, spiked sample, and duplicate sample analyses. ICP interference
check sample analyses are performed at least twice per eight-hour shift, to
verify inter element and background correction factors. Preparation blank
analyses are performed for each batch of samples or for each set of 20
samples, to ascertain whether sample concentrations reflect contamina-
tion. Spiked sample analyses and duplicate sample analyses are performed
for each matrix within a Case of samples or for each set of 20 samples of a
similar matrix within a Case, to provide information concerning sample
homogeneity, analytical precision and accuracy, the effect of the sample
matrix on the analytical methodology, and to enable the Agency to
evaluate the long-term precision of the method. The laboratory control
sample is a standard carried through sample preparation and analysis
procedures to document the performance of the entire sample process.
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It is the responsibility of the contractor laboratory to document, in each
data package submitted, that both initial and ongoing instrument and
analytical QC criteria have been met. The laboratory must demonstrate
that instrument calibration criteria have been met, that interferences f rom
the analytical system are under control, and that spike recoveries falling
outside contract acceptance windows are attributable to sample matrix
interferences and not to laboratory analytical errors. . Any samples
analyzed when contract QC criteria have not been met are re-analyzed by
the laboratory.
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APPENDIX C - CONTRACT REQUIRED DETECTION LIMITS



mil IT c
Hazardous Substance List (HSL) and

Contract tequired Detection Limits (OLDL)**

Detection Liaits*

Volatile!

1. Chloroaethane
2. Iroaoae thane
3. Vinyl Chloride
4. Chloroe thane
5. hethylene Chloride

6. Acetone
7. Carbon Bisulfide
8. 1,1-Dichloroethene
^. 1,1-Dichloroe thane
10. trans-l,2-Dichloroethene

11. Chlorofom
12. 1,2-Dichloroethane
13. 2-Butanone
1^. 1,1,1-Trichloro* thane
15. Carbon Tetrachloride

16. Vinyl Acetate
17. Broaodichloroaethane
18. l>l,2,2-Tetrachloro«than«
19. 1,2-Dichloropropanc
20. trans-l,3-Dichloropropcne

21. Trichloroethtoe
22. DibroBochlorocttthane
23. 1,1,2-Trichloroethane
2̂ . le&zen*
25. cis-l,3-Dichlorop96pcne

CAS RuBber

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5

67-66-3,
107-06-2
78-93-3
71-55-6
56-23-r5

108-05-4
75-27-4
79-34-3
78-87-5

10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2

10061-01-5

Low Mater*
«x /I

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

Low Soil/Sediaentc
• «i/Kf

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

(continued)



Detection Ualti*
Lev y«ter* Lev

Volatile* CAS uf /L u i / K t

26. l-Chloroetbyl Ilayl Ether 110-75-8
27. Iroaofora 75-25-2
28. 2-Beunone 591-78-6
29. «-Methyl-2-peatanone 108-10-1
50. Tetrachloroethene 127-18-4

31. Toluene 108-88-3
32. Chlcrobenxene 108-90-7
33. Ethyl Benzene 100-41-4
34. Styrene 100-42-5
35. Total Zylenes

10
5

10
10
5

5
5
5
5
5

10
5

10
10
5

5
5
5
5
5

•Hedluz Vater Contract lequlred Detection Lisiti (CULL) for Volatile HSL
Compounds are 100 times the Individual Low Vater CKDL.

Soll/Scdiaent Contract lequired Detection Ll&lts (OLDL) for Volatile
BSL Compounds are 100 tlaes the individual Low Soil/Sediment CRDL.



fte*J-7elttile>

36. Phenol
37. bls(2-Chleroetb7l) tther
38. 2-Chlorophtaol

39. 1,3-Dlehlorobcnzene
40. 1,4-Bichlorobcutae
41. lenryl llcohol
42. 1,2-Pichlorobcaitne
43. 2-Methylphenol

44. bli(2-Chlorol»opropyl)

CAS Ruaber

108-15-2
111-44-4
>5-57-8

341-73-1
106-46-7
100-51-6
15-50-1
§5-48-7

«ther 39638-32-9
45. 4->;«thylphenol
46. N-Nltroio-DipropylaaiBe
47. Bexachloro« thane
48. Nitrobenzene

49. Icophorone
30. 2-Kltrophenol
51. 2,4-Dlmethylphenol
52. Benzole Acid
53. bis(2-Chloroethoxy)

Be thane

5* 2,4rDlchlorophenol
35. 1 ,2,4-Trlchlorobenzene
56. Naphthalene
57. 4-Chloroanlllne
58. Bexachlorobutadlene

59. 4-Chloro-3-»ethylphenol
Ipara-chloro-Bcta-crtcol)

60. 2-Methyln«phthalenc
61. Bexachlorocyclopentaditne
62. 2.4,6-Trichlorophenol
63. 2,4,5-Trichloropbtnol

106-44-5
621-64-7
67-72-1
98-95-3

78-59-1
88-75-5

105-67-9
65-85-0

111-91-1

120-83-2.
120-82-1
91-20-31-

106-47-8
87-68-3

59-50-7
91-57-6
77-47-4
88-06-2
95-95-4

feti
Low W«ter c

•t/L

10
10
10

I
10
10
10
10
10

10
10
10
10
10

10
10
10
50

10

10
10
10
10
10

10
10
10
10
50

tetier Lititt*
Lev Sol l /Sedl»ent e

ot/M

330
330
330

330
330
330
330
330

330
330

• 330
330
330

330
330
330

1600

330

330
330
330
330
330

330
330
330
330

1600

(continued



Ptttetlop

S«*l-Volitilt«

»4. 2-Chleroeaphthaltat
15. 2-BUreaaJllae
•6. Dlatthyl Pbthalatt
17. ActnaphthyltBC
48. 3-Hltroaalliac

•9. Aciaaphchtat
70. 2,4-Dlaitrophtnol
71. 4-Hitrophenol
72. Dibcazofuraa
73. 2,4-Dlaltrotolucnc

74. 2(6-Diaierotolucae
75. Diechylphthalatc
76. 4-Chlorophenyl Phenyl

•cher
77 . Fluortne
78. 4-Hlcroaalliac

79. 4,6-Dlnitro-2-«ethylphehol
80. V-altroaodiphcaylamlai
81. 4-Bromophenyl Phenyl tthcr
82. Hexaehlorobcnzcnt
83. Pcncachlorophcaol

84. Phtnaathreot
85. Aathractac
86. Di-a-butylphthalatt
87. fluoraathtae

88. Pyrtnt
89. Butyl Btazyl Phthalatt
90. 3,3'-Dlchlorobenzidlnt
91. B*azo(a)aachractat
92 . . bi«(2-«thylh«xyl)phthalati

93. Cbrystaa
94. Di-a-octyl Pbtbalat*
95. Btazo(b)fluoraath«B«
96. B«aze(k)flaeraach«a«
97. B«azo(a)pyr«aa

CAS Vucber

91-38-7
88-74-4
131-11-3
208-96-8
99-09-2

•3-32-9
31-28-3
100-02-7
132-*4-9
121-14-2

606-20-2
84-66-2

7005-72-3
86-73-7
100-01-6

334-32-1
86-30-6
101-33-3
118-74-1
87-86-5

85-01-8
120-12-7
84-74-2
206-44-0

129-00-0
83-68-7
91-94-1
56-35-3
117-81-7

218-01-9
117-84-0
203-99-2
207-08-9
50-32-8

Lew Uatirc

oi a
10
50

, 10
10
50

10
50
50
10
10

10
10

10
10
50

30
10
10
10
SO

10
10
10
10

10
10
20
10
10

10
10
10
10
10

Lev Soll/StdlBcncQ
tit/K,

330
1600
330
330
1600

330
1600
1600
330
330

330
330

330
330
1600

1600
330
330
330
1600

330
330
330
330

330
330
660
330
330

330
330
330
330
330

(coaciaacd)



PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION MW7 MW8

ELEVATION , DRILLING CONTRACTOR .
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PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION . MW7 MW8

ELEVATION . DRILLING CONTRACTOR .

DRILLING METHOD AND EQUIPMENT ,

WATER LEVEL AND DATE ________ START FINISH , LOGGER.
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TURE. MINERALOGY. USCS GROUP
SYMBOL
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norw - r=^T=

Cartomoous shal* and coal ft'1' ' -

HEAD
SPACE

OVA
IHNu)

COMMENTS

DETH OF CASING
DRILLING RATE.
DRILLING FLUID LGSS
TESTS ANO
INSTRUMENTATION

-

.

_

"

^
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PROJECT NUMBER BORlNC NUMBER
SHEET OF

SOIL BORING LOG

PROJECT

ELEVATION , DRILLING CONTRACTOR ,

DRILLING METHOD AND EQUIPMENT ,

WATER LEVEL AND DATE ________ START FINISH . LOGGER.

E
LE

V
A

T
IO

N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

95-

100-

105-

110-

115-

120-

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
F

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" <"
(Nl

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY, uses GROUP
SYMBOL

Carbonaceous ihalt and coal

Silty ttmlt .

—

Gray liltrtone and silty shale, oca

tends of dark-gray clayey Hit-
•tone

Silty sandtton*

•

-

Black • carbonacaous J

"

-

.

_

I'
M

!
 

S
Y

M
B

O
L

IC

ll
ll
l

 
L
°

G
 

I

T
• « \ »v
r±Jr=!
i l l imi
™p

* • • * , **••*•*

1,^.__
§s
!C?£z!
I ill

55
iiti

:5I•!&&£?£.

£rz

Ktt

•ffjf

HEAD
SPACE

OVA
IHNu)

COMMENTS

DEPTH OF CASING
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

p

-

-

•

-



PROJECT NUMBER BORING NJM6ER

SOIL BORING LOG

PROJECT MW7 MWB

ELEVATION _________________

DRILLING METHOD AND EQUIPMENT

WATER LEVEL AND DATE

DRILLING CONTRACTOR .

LOGGER

E
LE

V
A

T
IO

N

D
E

P
TH

B
E

LO
W

S
U

R
F

A
C

E

125-

130-

135-

140-

SAMPLE

IN
T

E
R

V
A

L

IT
Y

P
E

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
IN)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

-

Gray siltsione and silly shale , occa-
sional silly sandstone laminate and
binds of dark-gray clayey sill- _
stone

-

Grttn-gray siltstone. undy

BOH 140' El«y. 966.84

S
Y

M
B

O
L

IC
LO

G

ZL;r̂
^b§y

M
• «••• ••

«fT

I I I !

SS

|g|
1 1 1 1
Ijftz

m
•̂•B* «••

•"•• ••"•'

l i t !

W%

1̂

HEAD
SPACE

OVA
(HNu)

COMMENTS

DEPTH OE CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

L'

i-'

i"

i -

i *

.*

L
BO

^

-

.1
•J

1

-

-i @ 14O



PROJECT NUMBER BORING NJMBEfi
SHEET

SOIL BORING LOG

PROJECT LOCATION. MW10

ELEVATION __________________

DRILLING METHOD AND EQUIPMENT ,

WATER LEVEL AND DATE ________

DRILLING CONTRACTOR .

START FINISH , LOGGER.

E
L

E
V

A
T

IO
N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

•

-

5 -

-

10-

•

•

15-

-

20-

25 -J

30-

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION
NAME, GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL S

Y
M

B
O

L
IC

LO
G

K
M

HEAD
SPACE

OVA
(HNu)

«

•i
•

Pill, tan-brown tilt, nme andy,
m/rock frags and fine coal rtfuM

-

-

vjYri

m
vXy

1
1

X
X?

M
w
\fy

&

1

X®

~i$f
JR$

Black arbonacaoui tnalt. wcatntrad f. "

r\

k
/

f
.
\

K

••
IM

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

•

•
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K ...
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B
C
i
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"
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•

"
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PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION MW10

ELEVATION , DRILLING CONTRACTOR ,

DRILLING METHOD AND EQUIPMENT ,

WATER LEVEL AND DATE ________ START LOGGER.

E
L
E

V
A

T
IO

N

1D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

35-

40-

SAMPLE

IN
T

E
R

V
A

L

IT
Y

P
E

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6- -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

??(ln»dtqu«te recovery ind logging!

Coal (tower mercsr)

BOH 940' Elev. 1057.07

S
Y

M
B

O
LI

C
LO

G

•

HEAD
SPACE

OVA
(HNul

COMMENTS

DEPTH CF CASING.
DRILLING PATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

T i""1

. I

. — •'[

BOH 6
40'



PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION MW13 MW12 MWM1

ELEVATION , DRILLING CONTRACTOR ,

DRILLING METHOD AND EQUIPMENT ,

WATER LEVEL AND DATE ._______ START FINISH , LOGGER.

| 
E

LE
V

A
T

IO
N

D
E

P
TH

B
E

LO
W

S
U

R
F

A
C

E

•

™

5-

m

-

10-

.

15-

"

-

20-

25-

30-

SAMPLE

IN
T

E
R

V
A

L

TY
P

E
 A

N
D

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(Nl

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY, USCS GROUP
SYMBOL

•

-

Fill, dark-brown tilt, w/rock frags.
coana land, and crushed limcnorw

•

———————————————————————————— j

"

•

Till, madium-brown till, tome
•andv. w/coal and rock frags

•

1S
Y

M
B

O
LI

C
LO

G

&

I
?

I

I

V

I

I
<
X
<<,

<
.q

f
.<

/.

•fc-^

Tan tandy silt and day w/tr
•nd

-

S
'/
j.

*
'4
''ft

X
I .

f

I

^

*/.

\
'/

?
J
\

S s

X *

>:

dii
o
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^i

?i
s1 /

ff •

J'l
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F1
ll11
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/
/
f.
j
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j

r ^

r^ /
y
• /
/ c

HEAD
SPACE

OVA
(HNu)

-

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION
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;.-
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i
i
1
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•
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J

\

L
i
?
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^

K
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1
1
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B
1

1
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\-~.
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I

Nir
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BOM •
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,
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PROJECT NUMBER BORING NUMBER
SHEET OP

SOIL BORING LOG

PROJECT

ELEVATION
DRILLING M

WATER LEV

E
L

E
V

A
T

IO
N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

-

35.

40-

45-

50-

55-

60-

DRII LING rnNTRAnnfl
ETHOD AND E

ELAND DATE

QUIPM = NT

«;TAHT c

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

inrAT.r^ ">^n MW12 MWII

MISW Lf

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION, COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY, USCS GROUP
SYMBOL

Ttn tindy nil *nd cliv w/tr
and

4

m '/

7

j

Grty ultRone, undy •

D»rk-gr»y thale, tilty Kxne
limntone

Co*l (kMiMr rrwrctr?)

"

•

• I

~ 1

•

-

- ,

a

•

*

—

-

-

t.

^m

Siltv SS - .

Light to d*rk-gr«y tiltttonc »nd . .
int*rta«dd«d lilty undfton* and '
thai*, com* limmton*

4

S
Y

M
B

O
L

IC
LO

G

t • f.
• /* "j
'' 'j •
> '• x1

*•;>:
-. * *M

IV • ^VM

-i . -1.

"T~
1ri

V̂

. i
-U

T™

f4:
* V
^ '•

' •
,

• «
• i

• •
• '

HEAD
SPACE

OVA
(HNu)

/

<

f
/.

it

•

t

t

!
•«
«•

3GGEB

COMMENTS

DEF'M OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS
TESTS AND
INSTRUMENTATION

•
f

;

.

m
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PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION,

ELEVATION , DRILLING CONTRACTOR .

DRILLING METHOD AND EQUIPMENT .

WATES LEVEL AND DATE ________ START FINISH LOGGER.

E
L

E
V

A
T

IO
N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

65-

70-

75-

80-

85-

90-

SAMPLE

IN
T

E
R

V
A

L

ITY
P

E
 A

N
D

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(Nl

SOIL DESCRIPTION
NAME, GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

Sdtrtoof

Limcnone

Shale -

«

Ligtil to <Jark-gr»y tiltitont and
inttrb«dd«d lilty undnont and
thalt. torn* limmont

Siltnon*

S.ltv SS •

•

.

•

Siltziont •

^

•

.™

S
Y

M
B

O
L

IC

I

•]

•

> •

T

O
0

• .

s
"~l
—— 1 ——
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•

*
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•

•>•

^
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^

•
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^
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•

*
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«
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n,

K»4
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•• •
, •

/! •

+ *

•tt

• ~*

• ̂ •M

^B>

•̂ «

•^

•-•M
1 •_

*^«
• ̂ •a

*^B>

HEAD
SPACE

OVA
[HNul

COMMENTS

DEPTH OF CASING
DRILLING RATE.
DRILLING FLUID LOSS
TESTS AND
INSTRUMENTATION

1

r

'

.

\
1

1

'
;

.

•

-

;

i

"

-

BOH
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PROJECT NUMBER BORING NJM6ER
SHEET

SOIL BORING LOG

PROJECT LOCATION MW12

ELEVATION , DRILLING CONTRACTOR ,

DRILLING METHOD AND EQUIPMENT

WATER LEVEL AND DATE START LOGGE=.

E
L

E
V

A
T

IO
N

D
E

P
T

H
B

E
L

O
W

S
U

R
F

A
C

E

95-

100-

105-

110-

115-

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R
>
E
UJ

3<j
UJ
C

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OH PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY, USCS GROUP
SYMBOL

-

SiltJton*

—

-
InttrtMddwl
SS & Shale

Light -gray sandstone, fine, tome
ulty sandstone grading to sandy
liltnone

Siltnone

Shale

m

Silty SS -

BOH « 117' Eltv. 979.43

S
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M
B

O
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C

\\

^^ « ^Ml
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•
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•

•

• v

»

•
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DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION
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e
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PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION

ELEVATION , DRILLING CONTRACTOR ,

DCILLING METHOD AND EQUIPMENT .

WATER LEVEL AND DATE ________ START FINISH , LOGGER,

| 
E

LE
V

A
T

IO
N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

-

-

5-

•

-

•

10-

•

-

*

15-

20-

25-

30.

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

-

«

-

•

-

Fill, ten tilt. «om« andy. m/rock
fragt and and

•

Cotl (unknown)

Dark-gray silmont
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M
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HEAD
SPACE

OVA
IHNul

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION
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PROJECT NUMBER BORING NUMBER
SHEET OF

SOIL BORING LOG

PROJECT LOCATION MW14

ELEVATION DRILLING CONTRACTOR .

DRILLING METHOD AND EQUIPMENT .

WATER LEVEL AND DATE ________ START FINISH . LOGGER.

E
L

E
V

A
T

IO
N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

•

35-

40-

45-

50-

55-

60-

SAMPLE

IN
T

E
R

V
A

L

TY
P

E 
A

N
D

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE 0£N
SlTY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

-
Dirk-gray liltitone

Medium-gray lilty undstonc

Siltlton* -

D«rk-gny to gray ti Intone w/inttr
tedded lilty triale and limattonc _

Lirrwnon* -

Sh»t« —

•

Siluiufw

S
Y

M
B

O
LI

C
 

1
LO

G
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DEPTH OF CASING
DRILLING R A T E .
DRILLING FLUID LOSS
TESTS AND
INSTRUMENTATION
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PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION

ELEVATION , DRILLING CONTRACTOR .

DRILLING METHOD AND EQUIPMENT .

WATER LEVEL AND DATE _______ START FINIS'1 . LOGGER,

E
LE

V
A

T
IO

N

D
E

P
T

H
 

1
B

E
LO

W
S

U
R

F
A

C
E

•

65 -

70-

75-

-

80-

85-

90-

SAMPLE

IN
T

E
R

V
A

L

TY
P

E
 A

N
D

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC
TURE. MINERALOGY. USCS GROUP
SYMBOL

Siitnone

Coal (lower mercer?) and
carbonaceous male

j

Green-gray si It stone w/inrer-
bedded lilty daynone and thale.
tome carbonaceous tfiale and ~
tandstone

S
Y

M
B

O
L
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|
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CASING
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FLUID LC<=

TESTS AND
INSTRUMENTATION
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PROJECT NUMBER BORING SJMBER
SHEET

SOIL BORING LOG

PROJECT LOCATION,

ELEVATION . DRILLING CONTRACTOR .

DRILLING METHOD AND EQUIPMENT ,

WATE= LEVEL AND DATE ________ START FINISH . LOGGER.

| 
E

LE
V

A
T

IO
N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

-

-

95 -

-

™

100-

-

105 -

-

no -

ns-

120.

SAMPLE

IN
T

E
R

V
A

L
1

T
Y

P
E

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

!
-

Grean^ray liltitone m/intar-
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PROJECT NUMBER BORING NUMBER
S M r r "£ £ '

SOIL BORING LOG

PROJECT LOCATION .
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DRILLING METHOD AND EQUIPMENT .
WATER LEVEL AND DATE _____
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trilt 1. UtMBti fettrmltud ky U4ucti*tl7 Coupled
M UlMloB tt Atomic Absorption iptctroacepy

Contract Uqulrtd
Bttactin Uvtl1.2

Hwlnum
Aatlaotj
Antaie
l*riu»
faryllium
Udaiua
Cilcia
Chromiaa
Cotolt
Copptr
Iron
U*4
lUfDOJlUB
Mitntntio
Itarcary
•ickftl
Fotutin

. Soloaioa
SUvir
So4iaa
lh«Ula
f«B*din
Zlac

200
•0
10

200
3
3

3000
10ti
23

100
3

3000
13
.0.2
40

3000
3

10
3000

10
30
20



tetaetiee Limits*

98.
99.

100.

Seml-Volatilts

XadeBoCl ,2 ,3-cd)pyret>e
»1 bcax( a ,h)aatbraeeae

*eaxoU,*»,l)perylea«

CAS lumber

193-39-5
53-70-3

191-24-2

Lov Water*
mi/L

ID
10

; *°

Lov Soll/Sedi»cBt«
mt/lt

930
330
330 .

^Medium Vattr Coatraet Itqulrtd Dtttctioa Limits (CUL) for Semi-Volatile
BSL Compounds art 100 timas the imdividual Lov Vatar CUL.

tt.Medlue Soll/S«dlmaat Coatract lequlrtd Dattctioa Limits (CUL) for SeaJ-
Volatlle BSL Compounds art 60 times the Individual Lov Soil/Sediment CUL.



Eettctioa Llaita*
Lav yattr" Lev toll/StdiatM*

Ytaticidta CAS Vuabtr

101. alpha-lBC
102. btta-lBC

103. 4tlta-inC" .
104. ttmma-lHC (Uadaat)
103. Btptachlor
106. lldrln
107. Itptaehlor tpozidt

108. lodoaulian 1
109. Ditldrin
110. 4, 4 '-DDE
111. Cadrin
112. Endoaulfan 11

113. 4,4'-DDD
114. ladoaulfan Sulfatt
115. 4,4'-DDT
116. Indrin It tone

117. Htthoxychlor
118. Chlordaat
119. Toxaphtat
120. AROO.OR-1016
121. aKOCLOlL-1221

122. AHOCLOR-1232
123. AKOO.OR-1242
124. AROa.OR-1248
123. aJLOaOR-125A
126. AIOCLOK-1260

119-84-6
119-85-7

119-16-8
S8-89-9
76-44-8

109-00-2
1024-37-3

959-98-8
60-57-1
72-55-9
72-20-8

33213-65-9

72-54-8
1031-07-8

50-29-3
53494-70-5

72-43-5
57-74-9

8001-35-2
12674-11-2
11104-28-2 .

11141-16-5'-
53469-21-9
12672-29-6
11097-69-1
11096-82-3

0.03
0.03

0.03
0.03
0.03
0.05

• 0.05

0.05
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10

0.5
• 0.5

1.0
0.5
0.5

0.5
0.5
0.5
1.0
1.0

.0

.0

.0

.0

.0

.0
•o.

. 8.0
16.0
16.0
16.0
16.0

16.0
16.0
16.0
16.0

80.0
80.0

160.0
80.0
80.0

80.0
80.0
80.0

160.0
160.0

•Hcdlus Uactr Contract Itquirtd Dtttctioa Limita (CIDl) for Ptcticidt MSI
Co«pound« art 100 tiaaa tat laditidual Lev Vattr ODL.

^Htdita Soil/S«4iMat Contract Itquirtd Dtttction Liaita (OLSL) for Ptacicidt
1SL eoapouada art 13 timta tat iadividual Lev Soil/Stdimtat CEDL.

•Dtttetioa llmita liattd forx toil/atdiatnt art baatd oc vtt vtijht. Tht dtttc-
tioo llaltt caleulattd by tht laboratory for aoil/atdiatnt, caleulattd on dry
vtifht baaia, aa rtqubrtd by tht contract, will bt hl|h«r.

•* Sptciflc dtttctioa limit* art blfhly matrix dtptndtnt. Tht dtttction
limita liattd bartia art proiidtd for guidaact aad may met alvaya bt
acaitvablt.



o
o
)
o
o

CO!

^̂ ™^ ̂ ^

»co ICO



Summit N»tion*l Sit» — MU-8

Tine
<. seconds >

3.996
4.998
6
6.996
7.998
9
9.996
10.998
12
12.996
13.996
15
15.996
16.998
18
18.996
19.998
25.002
30
34.998
40.002

45
49.998
55.002
68
64.998
70.002
75
79.998
84.996
90
94.998
100.002
105
109.998
115.002
120
150
180
210
240
270
300
330
360
390
420
450
480
510
540
578
600

URTER LEUEL
< 1- **t >

3.57
3.54
3.46
3.45
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.45
3.45
3.45
3.45
3.45
3.45
3.45
3.45
3.44
3.44
3.44
3.44
3.43
3.43
3.44
3.42
3.42
3.42
3.41
3.41
3.41
3.4
3.4
3.4
3.38
3.36
3.34
3.32
3.3
3.28
3.26
3.25
3.23
3.22
3.2
3.19
3.18
3.17
3.16
3.14

DRBUDOUN
< -feet >

3.57
3.54
3.46
3.45
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.46
3.45
3.45
3.45
3.45
3.45
3.45
3.45
3.45
3.44
3.44
3.44
3.44
3.43
3.43
3.44
3.42
3.42
3.42
3.41
3.41
3.41
3.40
3.40
3.48
3.38
3.36
3.34
3.32
3.30
3.28
3.26
3.25
3.23
3.22
3.20
3.19
3. 18
3. 17
3.16
3.14

H/HCi

I
.9915967
.9691877
. 9663866
.9691877
.9691877
.9691877
.9691877
.9691877
.9691877
.9691877
.9691877
.9691877
. 9663866
. 9663866
. 9663866
. 9663866
. 9663366
. 9663866
. 9663866
. 9663866
. 9635854
.9635854
. 9635854
.9635854
.9607844
.9607844
.9635854
. 9579833
. 9579833
. 9579833
.9551821
.9551821
.9551821
. 9523809
. 9523809
.9523809
.9467788
.9411765
. 9355742
.929972
. 9243698
.9187675
.9131652
.9103641
.9047619
.9019609
.8963586
.8935575
.8907564
. 8879552
.3851541
.8795519
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Summit National Site —MW-7

TIME
< seconds >

3.996
4.998
6
6.996
7.99C
9
9.996
10.993
12
12.996
13.998
IS
15.996
16.998
18
18.996
19.998
25.002
30
34.998
40.002
43
49.996
35.002
6*
64 . 998
70.002
73
79. 998
34.996
90

URTER LEUEL
<. fewt >

2.63
2.67
2.51
2.35
2.2
2.07
1.94

1.83
1.72
1.62
1.52
1.44
1.36
1.29
1.22
1.15
1.09
.86
.69
.56
.47
.4
.35
.31
.27
.25
.23
.21
.2
.18
.17

BRPUDOUN
(. f »»t >

2.83
2.67
2.31
2.35
2.20
2.07
1.94
1.83
1.72
1.62
1.52
1.44
1.36
1.29
1.22
1.15
1.09
0.86
0.69
0.56
0.47
0.40
0.33
0.31
0.27
0.25
0.23
0.21
0.20
0.18
0. 17

H.'He

i
. 9434629
. 8869258
. 8303887
. 7773852
.7314487
.6855125
. 6466432
. 6077738
. 5724382
.5371025
. 508834
. 4805654
. 4558304
.4318954
. 4063604
.385159
. 3038869
.2438163
. 1978799
. 1660778
.1413428
. 1236749
. 1093406
9.540637E-02
8.833922E-02
8. 127269E-02
7.420495E-02
7.067138E-02
6.360423E-02
6.007068E-02

UNCONFINED OQUIFER

K - 0.2E-02 cm/sec
40.4

- 0.6E-04
- 3.4

REGRESSION COEFFICIENT - -.978916



£_.vrOI7 \ATICl\PL SITE —

( '-"eet ) <*eet

7. 33S
9
3. 336
10.338
12
12.336
13.338
15
15.336
16. 338
IS
18.336
13.338

30
34,
40
45
43
55
60
64
70
75
75
84
30
94
1 00
1O5
1O3
115
120
150
180
210
240
270
300
330
360
330
420
450
480
510
540
570

998
002

998
002

998
002

938
336

998
002

996
002

3. 65
3. 64
3. 64
3. 64
3.65
3. 65
3. 65
3. 65
3. 65
3. 65
3. 64
.3. 65
3. 65
3.65
3. 65
3. 65
3. 65
3. 65
3. 65
3. 64
3. 66
3. 64
3. 64
3. 64
3. 64
3. 64
3. 64
3. 64
3. 63
3. 63
3. 63
3. 63
3. 63
3. 62
3. 62
3.61
3. 62
3. 53
3. 58
3. 58
3. 57
3. 57
3.56
3.55
3. 55
3.56
3. 53
3. 52

3.65
3.64
3. 64
3.64
3.65
3.65
3.65
3. 65
3.65
3.65
3.64
3. 65
3.65
3.65
3.65
3. 65
3.65
3.65
3.65
3.64
3, 66
3. 64
3. 64
3. 64
3.64
3. 64
3. 64
3.64
3.63
3. 63
3. 63
3. 63
3. 63
3. 62
3. 62
3.61
3.62
3.59
3.58
3.58
3.57
3.57
3. 56
3.55
3.55
3.56
3.53
3. 52

1
. 3372603
. 3372602
. 3372603
i

1
1
1
1
1
. 3S72602
1
1
1
1
1
1
i
1
. 3372603
1. O0274
. 3972603
. 3972603
. 9972603
. 9972603
. 9972603
. 3372603
. 3372603
. 3945207
. 9345207
. 9945207
. 3345207
. 3345207
. 33 1 7808
. 3317808
. 389O411
. 3317808
. 3835616
. 3SO6213
.9808219
. 9780822
. 9780822
. 9753425
. 9726028
. 9726028
. 9753425
. 9671232
. 9643836
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-S (cor, ' t. )

CO I COi

EadCO

CO

CO



(cor, ' t.

SITE — r*W-5

.- o /-,-»•- = '

240
270
300
53'.;
360
330
420
450

' 480
510
5<+0
570
600
720
840
360
1060
120O
1320
1 440
1560
1 68O
i. 600
1 320
2040
2 1 £O
2280
240O
2520
2640

(feet )

7. 33
7. 24
7. 16
7. 08
7. 01
6. 34
6. 87
6. 8
6. 75
6. 63
6. 64
6. 53
6. 53
6. 35
6.2
6.08
5.37
5. 87
5. 8
5. 72
5. 66
5. 6
5. 55
5. 5
5. 46
5. 42
5. 4
5. 35
<•/ • *i w

5. 3

CBS-; )

7. 33
7. 24
7. 16
7 . 03
7. 01
6. 34
6. 87
6. 80
6. 75
6. 63
6. 64
6. 53
6.53
6. 35
6. 20
6.08
5. 37
5.87
5.80
5.72
5.66
5. 60
5. 55
5. 50
5. 46
5. 42
5. 40
5. 35
5. 33
5. 3O

,-/—..-

.6531727

.6510731

. £438843

. £366307

. 6303358

. 62410O3

. 6176058

.61151 Oe

. 6070145

. 6016188
C-Q"7 1 ;••! T. w^/iC.C.^J

. 532626

. 5872303

. 5710432

.557554

. 5467626

. 5368705

. 5276777

. 5215828

.5143885

. 5083328

. 5035372

. 4331008

. 4346044

. 4310072

. 48741 01

. 48561 16

. 481 1 151

. 4733166

. 4766135

II\rl\ED RGJIFER, FULi_Y PENETRATING CONDITION

= '•'.'. 3Z-04 cro/sec
= 0.6 cpo / f tS
= 0.IE-05 ft/sec
= 0.1 f t /day

^EGRESSION COEFFICIENT = -.3636243



SITE — WW-5

- • • r •=

-
I-. 338
- . ';Cc:
_ c-

-3. 33S
13. 002
i*;
£<«. 938
7,.. OO2
-5
73. 336
=A. 936
3G
54. 398
1 00. 002
105
1O3. 398
115. 002
120
150
180
210
240
270
3OO
330
360
390
420
450
480
510
540
570
600
720
84O
960
i oao
1200
1320
144O
1560
1680
18OO
1920
2040
2160

Wfi~E3 L£VZ._
(feet )

8. 12
8. 10O001
8. 08
8. O5
8. 020001
8
7. 98
7.95
7. 93
7. 91
7. 89
7.87
7.85
7.83
7.81
7. 79
7. 77
7.75
7.73
7.62
7.51
7.42
7. 33
7.24
7. 16
7.08
7.01
6. 94
6. 87
6. 3
6. 75
6.69
6.64
6.59
6. 53
6. 35
6.2
6.08
5.97
5.87
5.8
5.72
5.66
5.6
5. 55
5. 5
5.46
5.42

DRPWDOUN
(feet )

8. 12
8. 10
8. 08
8. 05
8. 02
8. OO
7. 98
7. 95
7.93
7.91
7. 83
7. 87
7.85
7.83
7.81
7.79
7. 77
7. 75
7. 73
7. 62
7.51
7. 42
7. 33
7. 24
7. 16
7. 08
7. 01
6. 94
6.87
6. 80
6.75
6. 69
6.64
6. 59
6.53
6.35
6. 2O
6. OS
5.97
5.87
5.80
5.72
5.66
5.60
5. 55
5.50
5. 46
5. 42

-/HO

. 7302159

.7284173

. 7266187

. 7239209

. 7212231

. 7134245

. 717626

. 7149281

. 7131295

. 711331

. 7095324

. 7077339

. 7053253

. 7O41368

. 7O23381

. 7005396

. 698741

. 6969425

.6951439

. 6852518

. 6753598

. 6672662

. 6531727

. 6510731

. 6438843

. 6366907

. 6303958

. 6241008

. 6178058

.6115108

. 6070145

.6016188

. 5971223

. 592626

. 5872303

.5710432

. 557554

. 5467626

. 5368705

. 5278777

.5215828

. 5143885

. 5089928

. 5035972

. 4991008

. 4946O44

. 4910O72

. 4874101



, 11

°0o
°000OOQ

X AXIS:
TIME, nin

y AXIS:
LOG (H/H9)

,85
EXAMINE PLOT.
STRIKE m m UHEN READY.

.01
4.8 14.4 24.G 33.6 43.2

3
H
I

nn



L. SITE —

( fee t ) < -eet

12
12.396
13.936
15
.5. 936
16. 996
16
18. 996
19.996
25. O02
30
34. 998
40. 002
45
49. 998
55. O02
60
64. 998
70. 002
75
79. 998
84. 996
90
94. 998
100. OO2
105
1O9. 996
115. OO2
120
150
180
210
240
270
300

8.21
8.21
8. 21
6. 2
a. 2
6. 18
6. 18
8. 17
8. 17
8. 15
8. 12
a. 100001
8. 06
6.05
8. 02OOO1
a
7.98
7.95
7.93

- 7.91
7.89
7.87
7.85
7.83
7.81
7.79
7.77
7. 75
7. 73
7. 62
7.51
7.42
7.33
7.24
7. 16

8. 21
6. 21
a. 21
8. 2O
a. 20
6. 18
a. is
8. 17
6. 17
8. 15
8. 12
8. 10
8. 08
6.05
8. 02
8. OO
7.96
7. 95
7. 93
7.91
7.89
7. 87
7.85
7. 83
7. 81
7. 79
7. 77
7.75
7. 73
7. 62
7. 51
7. 42
7. 33
7.24
7. 16

. 7383094

. 7382094

. 7283034

. 727^101

. 7274101

. 725£116

. 7256116

. 7347123

. 7347123

. 7329127

. 7302153

. 7284173

. 7266187

. 7239209

. 7212231

. 7194245

. 717626

. 7149281

. 7131295

. 711331

. 7095324

. 7077339

. 7059353

. 7O41368

.7023381

. 70O5396

. 698741

. 6369425

. 6S51433

. £652516

. 6753536

. 6672662

.6591727

. 6510731

. 6436843

CONFINED flQUIFER, FULLY PENETRATING CONDITION

* * 0. IE-03 cm/sec
= 2. 3 gpd/ft2
- 0.4E-05 ft/BBC
= 0.3 ft/day

SE3RESSION COEFFICIENT - -.9963438



S_-r;»iIT NfiTiQ,\f t i_ S I T E — MW-4

" V -

> 5 5 COnc S )

6. 996
7.998
9
9. 996
10. 996
j. C.

12. 996
13. 996
15
15. 99E
16. 995
;a
16. 996
19. 996
£5. 00£
30
34. 998
4Q. 00£
45
49. 998
55. 00£
6O
64. 996
70. 002
75
79. 998
84. 996
9O
94. 996
1OO. 002
1O5
109. 998
1 15. 002
1 £0
1 50
180
£10
240
270
3OO
330
360
390
420
450
480
510
54O

wA--R , _v_

( feet )

3. 6£
3. 61
3. 61
3.61
3. 61
3.61
3. 61
3. 6
3. 6
3. 6
3. 6
3. 6
3.59
3.59
3. 57
3. 55
3.53
3.5£
3.5
3.48
3. 46
3.45
3. 43
3.41
3. 4
3. 38
3. 37
3. 36
3. 34
3.33
3. 31
3. 3
3. £8
3. £7
3. 19
3. 11
3. 03
£.96
£.89
2.82
£.76
£.7
£.64
£.59
£.53
£.49
£. 44
£. 38

D~<MDQ«\
(feet )

3.62
3. 61
3. 61
3. 61
3. 61
3. 61
3.61
3. 6O
3. 60
3. 60
3. 60
3. 60
3.59
3.59
3.57
3.55
3.53
3.5£
3.50
3.48
3. 46
3.45
3. 43
3.41
3. 40
3. 38
3.37
3. 36
3. 34
3. 33
3. 31
3. 30
3. £8
3. £7
3. 19
3. 11
3.03
£.96
£.83
£.82
£.76
£.70
£.64
£.59
£.53
£.49
£. 44
£.38

1

.9972376

. 9972376

. 9972376

. 9972376

. 9972376

. 9972376

. 9944752

.9944752

. 9944752

. 9944752

. 9944752

. 9917128

. 9917128

. 9861879

. 98O663

.9751361

.9723758

. 9668509

. 9613261

. 95580 1£

. 9530388

.9475139

. 9419891

. 9392£66

. 9337016

. 9309392

. 9281763

. 9226519

. 91S8836

. 9143&A7

. 91 1&022

. 9060774

. 903315

. 8612156

.859116

. 8370166

.8176796

. 7963426

. 7790056

. 76£431

. 7458564

. 7292819

. 7154697

. 6988951

.6878454

. 6740333

. 6574587



MW-4 (cor,' t . )

570
6 (JO

640
360
; oao
l£00
1 3£O
1440
1560
1680
180 O
19£0
£O4O
£160
££80
£400

£640

UNCONFINED ftQUIFER

= O.IE-OS cm/sec
= £.9 god/f t£
= 0.4E-05 ft/sec

0.4 ft/day

£. 34
£. £9
£. 11
1. 36
1.8£
1.7
1.59
1. 49
1. 41
1. 3£
1. £4
1.16
1. 11
1. 05
1
.95
. 91
. 87
. 83

£. 34
£.£9
£. 11
1. 96
1. 8£
1. 70
1. 59
1. 49
1. 41
1. 3£
l.£4
1. 16
1. 11
1.05
1. 00
O. 95
0.91
0. 87
0.83

. 6464089

. 63£596Q

. 5B£873

. 5414365

. 50£76£5

. 4696133

. 4392£66

. 4116O£3

. 38950£8

. 364641

. 34£5415

. 3£O44£

. 3066299

. £900553

.£762431

. £6£431

. £513613

. £403315

.££9£818

DEGRESSION COEFFICIENT « -.9945094



££. 3 gpa/ ftc1

0. ;t£-03 ft /sec "~* ( <=or , ' t .
8. 4 f t /day

0\ CO.TF--ICIENT = -.9378-48



.1 ..

.95

.81

o
o
o
o
o
oo
o

(.2 'IS, 6 31.0 43.4
OOQCQ OQQO

x AXIS:
HUE, nin

y AXIS:
LOG (H/HB)

EXAHINE PLOT.
STRIKE ANY KEY UHEN READY.

55.8 OO
3
£
I



1.0

.5

.1 4

.01 —I————I————I————I————j.
7.2 21,6 36.8 50.4 (4.8

X AXIS!
TINE, nin

V AXIS!
LOG (H/HO)

.OS
EXANINE PLOT.
STRIKE ANY KEY UHEN READY.

it\<

no



\ATIONiOL SITE —— MW-3

-'"IE
> seconds)

4. 338
6
6. 996
7.998
9
9.996
10.998
12
12.936
13. 998
15
15.996
16.998
13
18.996
19.998
25. 002
30
34.998
4O. 002
45
49. 998
55. COS
60
64.998
7O. 002
75
79. 998
84.996
9O
94. 998
100. OO2
105
109. 998
115. 002
120
150
1 80
210
240
270
300
330
360

WATER LEVEu
(feet)

3. 6
3. 59
3. 54
3.53
3.51
3. 48
3. 44
3. 44
3.39
3. 36
3. 33
3. 3
3. 27
3.24
3. 21
3. 19
3.03
2. 88
2. 75
2. 62
£.48
2. 35
2. £3
2. 11
2
1. 9
1.79
1. 7
1.6
1. 51
1. 42
1 34
1.26
1. 18
1.11
1. 04
.69
44
.28
. 19
. 13
. 1
. 08
.06

DRAWDOWN
(feet)

3.60
3.59
3. 54
3. 53
3. 51
3.48
3.44
3. 44
3.39
3.36
3. 33
3. 3O
3.27
3. 24
3. £1
3. 19
3.03
2.88
2. 75
2.62
£.48
£.35
2. £3
2. 11
£.00
1.90
1.79
1.7O
1.60
1. 51
1.4£
1 34
1. £6
1. 18
1. 11
1.O4
0.69
0. 44
0.28
0. 19
0. 13
0. 10
0.08
0. 06

H/hO

1
. 9972222
. 9833333
. 9805555
.975
. 9666666
. 9555555
. 9555555
. 9416667
. 9333332
.925
. 9166666
. 9083333
.9
. 8916667
. 8861111
. 8416666
. 8000OO1
. 7638889
. 7277778
. 688889
. 6527778
.6194445
. 5861111
. 5555555
. 5277778
. 4972222
. 4722222
. 4444445
. 4194445
. 3944444
. 3722222

. 3277778

. 3083333

. 2888889

. 1916667

. 1222222
7. 777778E-0£
5. 277778E-02
3. 611111E-02
2. 777778E-02
2. 2£2£££E-0£
1 . 666667E-02

CNCONFINED ftQUIFER

= 0. 3E-O2 cm/sec



t feet ( fee t )

7. 9
9

3£ 3 .
3.

9. 996 3.
1 0.
11
1 1.
13.
15
15.
16.
16
16.
i ~
c.^j .
30
34.
40.
45
49.
55.
60
£•<*.
70.
75
~7*3

64.

9O
94.
i OO
: O5
1 1 > '-
* "" *".
110
1 5 1.1
-60
1 1 i.)
1 4 0'
170
3OO
330
360
390
410
450
tQO
510
540

998

996
998

996
998

996
996
OO!

996
00!

998
OO!

998
00!

956
996

996
. OO!

C36
. 0<Jl

3.
^ .
•j* .
3.
3.
3.
j* .
w* .

^ .

3.
/̂.
w.

3.
w.

3.
o.
3.
w.
w.

3.
•ji.
3.
3.
w •

3.
3.
3.
•7
3.
3.
3.
3.
M>.
3.
w •

2.
*i •
3.
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NOTES ON HYDRAULIC-CONDUCTIVITY TESTS
SUHHIT NATIONAL SITE

Bedford Coal
Ml

Til l

HK- 4
29B5
2BB6
2BB7
2BB8
HK- 3
HK- 9

UK-15
HK-18
HK- 7

IE-4

3E-3
2E-4

IE-4
BE-5
2E-3

lL SELL! H!B5AULIC.£PJI5yiIIVI!Y

HK-11 3E-3

Unnaied Coal 11

Unnaied Coal tla

Unnaied Coal 12

Unnaied Coal 13

Unnaied Liiestone

Upper Sharon

HK-17
HK-19

HK- 2

MHO

HK-16

HK-22

HK-25

HK-12
HK-20

HK-23

HK-24

HK-21

HK- 5
RK- 4

HK- 8
HK-13

4E-5
6E-4

IE-5

2E-5

6E-7

3E-6

5E-6

6E-4
9E-6

IE-5

6E-5

2E-8

3E-4
5E-6

IE-5
2E-7

HK-14 5E-5

HK-26 2E-4

NOTE: All values art ci/itc.
Fill include* line spoil

Very good.
NONE PERFORHED
NONE PERFORHED
NONE PERFORHED
NONE PERFORHED
Sood.
Good until tiie»10 unutis.

Fair; sow tailing-off on both ends.
Poor; recovery ceased at 501.
Linear recovery is of very short
duration.
Poor linear trend, very short
duration until recovery.
Vtry good.
Fair; vtry short duration for linear
trend.
Slo* recovery, but good linear trend

Very good.

Sood linear trend, but very little
recovery during test.
Good linear trend, but very little
recovery during test.
Fair linear trend; very little
recovery during test.
Very good.
Good linear trend, but little
recovery during test.
Sood linear trend, but little
recovery during test.
Good.

Unacceptable. No recovery during
test.
Fair. Lo« regression coefficient.
Good test, but field observations ,
indicate that oil is duagtd.
Vtry good.
Poor linear trend, very slot recovery

Poor linear trend, irregular
recovery.

Sood for tiM < 10 linutes.

shale, coal
Fill
Fi l l
Fill
Fill
fill, siltstone
fill, withered carbonaceous
shale
f i l l , t i l l
Fi l l
till, coal, carbonaceous shale

till, outnash

clay, (leathered silty shale
till

carbonaceous shale, coal,
siltstone, underclay
poor recovery, but SOM coal
apparent
siltstone, coal

siltstone, ludstone,
carbonaceous shale, sandstone
lues tone, silty shale

siltstone, silty sandstone
siltstone, black to carbonaceous
shale
Siltstone, carbonaceous shale

siltstone, coal, carbonaceous
shale, silty shale
eudstone, sandstone, siltstone,
liiestone
siltstone, sandstone
sandstone, si Itstone

siltstone, sandy siltstone
sandstone, shale, siltstone,
silty sandstone
siltstont, black shale, silty
sandstone, sandy siltstone,
sandsto«e
sandstone, silty shale, sandy
siltsto»e, silty sandstone



COMMENTS ON METHODOLOGY

1. All data collected are shown on the plots, but only data selected for
calculations are presented in tables.

2. Calculations performed by a computer program (Thompson, in press)
which uses the methods of Cedergren (1977).

3. Data for calculations were selected to maximize the regression
coefficient.
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PLEASE USE PENCIL Dl
OR TYPEWRITER.
DO NOT USE INK.

Division of Water
1262 W. First Avenue

Columbus, Ohio
f i/

Section of Township.

Owner ..CtVLZA...................... _ ...................Address

No. 234652

^^^

....̂ ..̂ ^̂ ^

CONSTRUCTION 'DETAILS

Casing diameter _
Type of screen..^i

I/
ixucrfei-

43..Length of easing-^ -Cj ,-.

I?*?. .Length of screen... _ . ___ ...

'BAILING OR PUMPING TEST
Pumping rate..//./

Drawdown.. .....fr.*

?....G.P.M. Duration of test.......

^!L..ft. Date...................................

..... .hrs.

Type of pump..... —— . ——— ...... — .............._...............„........._.. Developed capacity....................
Capacity of pump.. —— . ——— .._..................................._............ Static level — depth to wa.ter. .

Depth of pump setting........̂ .̂ ™..

Date of completion..
Pump installed by .

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

jpside for instructions

Watson Domestic Well
RW008001
Source: Pinzon, 1986



NO CARBON PAPER
NECESSARY.

SELF.TRANSCRiaiNG

/ Suit of Ohio
Al. ..1ENT OF NATURAL RESOURCES

Division of Water
Founia.n Square

Columbus, Oh.o 43224

r- Q - Q p R
O U U 3 0 U

POSTAGE DEERFIELD a.

iLPH DREHER) *00»,r« HARTVILLE, OHIO

i n c B T 1 n M o ,PM,nPF, ,Tv «=- 225 ONEMILE SOUTH OP 22*

CONSTRUCTION DETAILS

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

SAND 4 GRAVEL
GRAY SHALE
LIMESTONE :

GRAY SANDY SHALE
LIMESTONE

LIGHT GRAY S"*Tg
COAL
CLAY
GRAY SHALE

-

;- •

: •

From

O f t

20

26
30'6"

• ^5
47«6"
55
56
58

../ l

i

• • '-, •
i • .

To

20 *
26.

30'6"*

5̂
47' 6"

55
56
58
62

Dreher Domestic Wel l
RW012001
«;nnrro- P inran 1 QfiK

BAILING OR P U M P I N G TEST
I10*ci'v en« by Ci'Clmg)

n,»-̂ -.n 25 »» o.t. 4-21-77

Quality (clear, cloudy taste, odorl ^

SKETCH SHOWING L O C A T I O N

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

W J? E

iJ^" / * ̂ ~' I^-X
L ^^ *? y^^
"^^^^ c^ / - " r̂̂ -̂

s&y \*\
S

May 3, 1977

T ctcMBTi /^..vf. S^-'-*-** **~**rS~ ^K -̂* —
X

*tf additional space is needed to complete ~»ll log. use next cons*cutiv« numbered form.



OR TYPEWRITER
j DO NOT USE INK.

Oi VV Aid

IS62 W. Pint A-r.nuo ^
Columbus, Ohio 43212 •'

l£f—.Section of Township——__.—.....

Location of property_

CONSTRUCTION DETAILS //V|{5.Cu
> l BAILING OR PUMPING TEST

Casing diameter
Type of screea_

-Length of casing,

.Length of screen.

Capacity of pump——
Depth of pump setting.
Date of completion__

J&Ar r

Pumping Rate___?-._...G.P.M. Duration of test...—.._.hrs

Drawdown..^l^.JL.._...ft. DatO^LxC«»i^"--^-——.-A^5~

Static level-depth to water——jL~£p~&—-——.————ft
Quality (clear, cloudy, taste .̂odor)...-./.̂ -/..!,!,*' \ •......-..

Pump installed

WELL LOG-' SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to r.urr.bersd

Stats Highways, St. Intersections. Cour.ty roads, e:*

Lockridge Domestic Well
RW007001
Source: Pinzon, 1986

iS. Date f C^/^e.-f

__ Signed

»ii aacutionajL space is neecect to complete well log, use next consecutive numberjed for-
f LOCAT"



'.VRITER
SE INK.

Division of Wmter
1562 W. First Avenue

Columbus 12, Ohio

w» — .i. I _ \J

of

4nAN-k?_ .Address

Lseit-.ca of property.*

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

/•* ^''sir. j diameter la___/ T.ongtVi of casing.'

JLength of screen.

;apac:'.7 o: pmnp-

Oeptii o£ pusap setting^
Da:e of i

JSL

Pumping Rate_4Lu——G.P.M.
Drawdown_/^Le__...ft. Date.yC^Z.

Static level-depth to water.
Quality (clear, cloudy, taste,

of hrs

AO>
Pump installed by_C

WELL LOG SKETCH SHOWING LOCATION

Fonnatioas
Sandstone, shale, limestone,

ftavel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet N.

/77

70
/77
123

/9T

H2 Rr

S.
See reverse side for instructions

O'Nei l Domestic WelT
RW009001
Source: Pinzon, 1986

Date

Signed ..



LOGS FOR
SftMPLED RESIDENTIAL WELLS



——-- Township..

Division of Water
Columbus, Ohio, . •' /

' - ULJLf- SeT^or. of Township
or Lot Number.._....__

>'? 160S10

— ^^,. ,,-MI t .2>

Location of property

CONSTRUCTION DETAILS PUMPING TEST

/ // ^ «-/ xCasing diameter .̂ ....., ..... Length of casino ...w-_ .7.......

Type of screen............. Lengtl3 of screen..
_ r U-TJ

Capacity of pump ————————————————————————— -
Depth of pump setting —————————————————————

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

'tiotX-
^c
li£/^~''
-J 'TUJLAJL.

' £ <' ^

"• "^ V ' 3. ' "

o: i r,i iwj

From

0 Feet

&L,o

ST*. (J
^ '

.

^'

^\- . . - - . - ••- -.> • • •

To

,4? .Ft.

Vo'

<«)>

Pumping rate „. _ G.P.M. Duration of test.......... ...hrs.

Drawdown _ .. ft. Da te. _ .. _ .. .._
Developed capacity , , ,,

Static level — deoth to wate-
Pump installed by _,., ,..,.., ,

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

-jfiBJzizzs Jsai
lo nobfisol 9;

idz ,qjun t to\
W. «*n:2eoi3 bso'

N.

, i
1U
39

1U'

£

|-
90 91^,--.

)3K nA __ y ' -.- ,

•oilsjstiqz r"7 , -r-.~:r-k'

JSf '°

t

s.
See reverse side for instructions

Jones Domestic Well
RW011001
Source: Pinzon, 1986

___ Date ._^£.

"3
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Description

Medium dark gray (NA) claystone.

Medium gray (N5) fine grained sandstone and siltstone
(wavy and flat laminations) cleaner at base, pyrite
grains.

Lost water at 117.0 feet

•

Medium light gray (K6) fine to medium grained sandstone
with localized siltstone beds.

„



l.oiinj; No.
Sheet 3Q
Date
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of 10

July 9. 1980
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iSî l?
-••'•"• V/T* ".•'•"»•••»"•'
:'-v/-': ':.";".'•"••.'••.'.•".•.
.:V;.;̂ ::V:;X-:.:'::

Description

Wavy and planar laminations.

•

^fSrSS^MediuB light £f.ay «i It* tone <H5).
• •m̂'Stê :':^
l^W
-••"•"T"^*?*:*- •".*.""••,•
/̂S !̂?xS

Grayish black (K2) clay shale carbonaceous.

Medium gray argillaceous sandstone fine to medium
grained, micaceous.
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Pcscription

M«-dium dark gray (Ni) mudstone to siltBtone thinly
laminated vith some iron-stained units.

Medium dark gray (Xi) interbedded siltstone and fine
grained sandstone, carbonaceous, planar to vavy {
laminations.

t
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Description

Dark gray (K3) muds tone slightly micaceous, some
carbciaccous plant fossils.

•

- ,

Dark gray (N3) carbonaceous, shale. •

Dark gray (N3) siltstone with thin clay laminations,
iron stained in places.

I
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î siŝ :
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Description

Dark gray (N3) clay shale.

Dark gray (N3) claystonc to mudstone. Shaly in
places, carbonaceous.

Dark gray (N3) siltstone, very carbonaceous at base,
slightly fossiliferous.

Ŝ lack coal (Nl), pyritic.

Olive gray (5 Y 4/1) claystone and saltstone rooted
at top, carbonaceous plant fossils, slightly cicaceous.

Olive gray (5 Y 4/1) to light olive gray (5 Y 6/1) fine
grained sandstone and siltstone, ferruginous non-
calcareous oolite-like grains, calcite fracture
fillings.

Olive gray (5 v 4/1) sandstone, finc-greined, oolite-
like grains, chert and ferruginous clasts.

Medium light gray (N6) arenaceous shale increasing
carbonaceous material towards bottom.
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Description

•

.

Dark gray (N3) siltstone with a few arenaceous
laminations, slightly micaceous, increasing
carbonaceous material towards base.

'

Black (Nl) coal and carbonaceous shale.

Dark gray (K3) claystone.

Medium gray (N5) siltstone and fine grained
sandstone, clay lenses present.

•



Sheet
Di.tc

No.
3 10

June 30. 1QRQ

.= o
r

>sI-t)
Ouc

fro

«J
o:

Description
oKI

PL.

40.C



'.f. Kc>. *-&
of

D.ltC

1

42

— t"Z t.
O "-^

65. C

50.5

R
ec

ov
er

y

SO

ITl

.
in

IX
 R

ec
ov

er
y

8

M

S

1

o

K

Pr
of

il
e

1
i i T

I I I
-r^r-r
, 1, 1 ,"1
I . I 1

1 1 © 1i i i
I I I "

"1 I

rr .--••• i — -._.

———————— ___ ——————————————————————————————— ....... .

Description

Dark gray (N3) nudstone, with calcitc filling
fractures, -slightly -pyritic «haley in. places clay-
•srttme at base.

Dark gray (N3) limestone fossiliferouc, dense, slightly
pvritic, very argillaceous.

•

/^lack (Nl) carbonaceous shale slightly fossiliferous
and pyritic.

Dark gray (K3) siltstone.
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VISUAL CLASSIFICATION OF ROCK

Trc - j cc l Name KUS - Deerficld
Locat ion Deerficld, Ohio

Project No. 396-01

CeoJogitt/Knginecr
Lriil ATV - Penn Drill

R. T. 1'etrus
Coordinates ____
Drilling Contractor
Driller R.

1 <kr Dr i l l i ng Co.

Drilling Method Auccr. Roller Bit.CoreCorc Size i;x
Plunge from Horir. ______~_________ Bearing Azimuth

Elevation 1100.9

Casing Information
Size

L" pvr
Depth

336 feet

Groundwater Level Date
Actual Time
tiily 17 1QRO

Depth
?s n'

Actual lime Uepth

* Bottom 10 feet is 4" PVC Johnson 0.020 slot screen.
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Description

Augered to 45 feet geologic profile nay be inferred
from adjacent hole (B-3) .

Water encountered at 29.0 feet.
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Description

•

Medium dark gray (M) siltstone increasing in grain
size towards base. Slightly micaceous, iron stained.

"

Medium dark gray (N4) sandy shale, carbonaceous,
micaceous .

Medium light gray (N5) argillaceous sandstone v:ith
planar to wavy bedding, porous, carbonaceous, iron
stained and micaceous.

-

Black (Nl) coal, pyritic '

Light gray (K7) argillaceous sandston- planar to
javy bedded, carbonaceous.
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Description

Dark gray (N3) siltstone/mudstone, slightly micaceous.
carbonaceous.
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End of Boring
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Description

Light gray (N7) underclay rooted and Irregular
structure.

Medium gray (N5) siltstone.

Medium gray (K5) claystone, contorted.

Dark gray (N3) eiltstone increasing clay content toward
base.

Brownish black (5 YR 2/1) fossiliferous limestone
with interbedded argillaceous material.

Light olive gray -O V 4/1) sandstone fine grained.
Contains cavities vith pyrite coatings. Approximately
10 percent of rock has 1.0 HIT. non-calcareous oolite-
like grains.

Dark gray (N5) shale with variable acouats of sand,
pyritic, carbonaceous.

Medium dark gray (K6) siltstone. Variable amounts of
carbonaceous material slightly r.icaceous and shaly in
places.
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Description

Grayish black <K2) «hal«, ooal feeds in places grada-
tioaal lower -contact.

Light olive gray (5 Y 6/1) sandstone fine grained
mostly quartz, slightly micaceous increasing clay
content towards base.

""Medium gray (N5) clay shale.

Medium gray (N5) sandstone fine grained, iron stained,
micaceous .

Medium dark gray (K4) siltstone with lenses of clay
and sand.
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Description

.

Brownish black (5 YK 2/1). rossiliferous limestone
with thin laminations of argillaceous material, car-
bonaceous vith pyritlc replacement of some fossils.
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Description

Mediua dark gray (N4). siltstone and shales. Carbon-
aceous plant fragments, non-calcareous with 1 inch
coal bed at base.

"•fiedium dark gray siltstone (N4) interbedded with
brownish gray (5 YR 4/1) irregularly laminated clay-
stone.

light gray (N7) claystcr.e with irregular bedding.

^

Medium dark gray (K4) siltstone vith varying clay
content. Kiddle of unit is shaly. Slightly micaceous.
Carbonaceous rich fragments are present.

!

Dark gray (N3) to black (Nl) carbonaceous shale and
coal pyritic.
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VISUAL CLASSIFICATION OF SOD:

Project I
Location

Kll?-l>crrfield Site Project Ko. 396-03
i frerf icld. Ohio Daturr a r b i t r a r y

R.T. Pcttus
Drill Truck Mounted Pcnn Drill

Coordinates _________ ____
Drill ing Contractor LaVe Dr i l l inr . Co.
Driller H. Vnler.n______________

Dri l l ing Htthod AuRcr. Cone. Roller Core Size
•~ Plunge froio Horiz. N/A tit NX

Bearing Azimuth
Elevation

K/A
10R7.7

J»
M

Casinj; Information
Size

4" PVC
Depth

102 feet

Groundwater Level Data
Actual Tint
.lulv 9

July 17

Depth
21 «6"

20'11"

Actual Time Depth

* Bottom 10 feet Is It" PVC Johnson 0.020 elot screen.
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Description

Boring was advanced by augers to 36 feet. Profile
may "be inferred from adjacent "hole (BA).

V

1
«
4
i.



Date

|C

V
o
Vtit:

v
ow
V

Description
OKl
B-

25.0



r i
ShlTt

jt:
7=

* 1

r
c
c.
E
i-

« J
T -
r* •

i ~

\,&
~*
m*

\

t
•f 1

1

1
~t

1-3

~sr
i
1-

i —

{

i -°i
4T

cc
0

t
r.
i

BLOUS ON SAMPLER

°/
/6

< l _ j

5

6

52

50/4

6y/

X32

IS

12/
/IB

?s

IB/
/it* K

c oo
Mr c

& •*o in
t-f 0
C3 U

SOIL OR ROCK
CLASSIFICATION

Medium light gray (K6) iron stained clay shale.

Augered to 15 feet, Interbedded claystone end cuds

Dark gray (N3) shale.
Augered to 20.0 feet, same as above. •

Dark gray (K.T) clavey shale.

Augered to 25.0 feet coal brought up in augers at 2
feet.

Go to core sheets.

j *". Ku.-bcr blows to drive 2 spoon Clessification r-ar.\ir.l-viy\ial l'.~CS
vith 1AO lb. pin vcifcht falling 30 "
per>3ow.

• *' casing•: C - Ku&ber blows to drive __
___ lb. veight falling
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Project Name
Location

Dale

VISUAL CLASSIFICATION 0> HOCK

Project Ho. 396-01
Ohio

Geologist/Engineer
Drill _________

Coordinates _____
Drilling Contractor
Driller

Drilling Method __
Plunge from Horiz.

Core Size Elevation
Bearing Azimuth

Casing Information
Size

i

\ X

Depth
Croundwatet Level Data

Actual Time Depth Actual Time Depth
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Description

TJpper •S.D leet Is pro"baT>ly clay stone tnot recovered)
light gray (N7) very fine grained sandstone, car-
bonaceous plant fossils, high clay content dn places
micaceous.

Fnd of Boring
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VISUAL CLASSIFICATION OF

Project Kan.c KUS - Deer field Site_______________Project Ko. I9r.-m
Location ____Dccrfield, Ohio Coordinates _________________
Geologist/EngineerD r i l l ____mm~~~~~~~" Drilling Contractor

Driller ____
Drilling Method

from Horir.
Core Size Elevation

Bearing Azimuth

Casing Information
Size Depth

Croundwater Level Data
Actual Time Depth Actual Tine Depth
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Description

light gray clays tone, no recovery- .

Light gray (K7) fine grained sandstone and siltstone
carbonaceous plant fossils, ooliticrlike grains.

Light gray (K7) claystone.

Dark gray (K7) siltstone, pyritic ir. places.

«

•

T

4

»
4

T



Slircl 3 c!
Pate Started Jur.« 3f
Date Finished j..ivr i

SUBSUKFACE LOG

Project Name
Location __

NUS - Dcerficld Site
Deerfield, Ohio

Project Kumbcr 396-01
Datum _____________

Geologist/Engineer _
Drill ATI) Penn Drill

R. T. Pctrus Drilling Contractor LaVe
Driller R. Valer.n

Drilling Method Spoon, auger, core
Boring Depth 30-0*

Core Size MX Surface Elevation
Well Screen interval 19.0-?A.C

Johnson 0.010 slot PVC screen

CASING IKFORMAT10H

Size

A" PVC

Depth

19.0 feet

CROUNIMATER LEVEL DATA

Date

litlv 7 19RM
July 10, 1980

July 17, 1980

Depth

6«n"
6 '11"

6'ir1

Date Depth
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SOIL OR ROCK
CLASSIFICATION

Augered to 2.0 feet, black (N4) carbonaceous sha
(spoil).

Black (KA) carbonaceous shale, eilty clay sod co
moist, spoil.

Augered to 5.0 feet, spoil as abovt, vater «t t.
feet.

Coal, sandstone and shale fragments, vet (spoil)

Augered to 8.0 feet, 'sane as above.

Mcdiurr. light gray (K6) to moderate brown (5 VF. *
mottled CLAY, little silt and gravel, damp celc&
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SOIL OR ROCK
CLASSIFICATION

Dark gray (N3) to dark yellowish brown (10 Y7> 4
CLAY and ROCK fragments, some silt moist (distu

Dark gray (N3) to dark yellowish brown (10 YR 4
CLAY, some silt and rock fragments (disturbed).

Medium dark gray (N4) SILT and CLAY, some grave
trace sand wet at 15 feet.

Dark gray (N3) ROCK fragments, some clay and si
(disturbed) rock fragments have Fe-oxide coatir

Hot tied CLAY some silt and shale rock fragments
(angular), damp (disturbed).

Dark grav (N3) ROCK fragments, some clay and si
moist (disturbed) rock frag-ents are siltstone.

Olive gray (5 Y 3/2) CLAY and ROCK fragments, £
silt (disturbed).
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SOIL OR ROCK •
CLASSIFICATION

Weathered dark gray rock fragments (siltstone)
disturbed.

Dark yellowish brown (10 YR 4/2), CLAY, some ci
little gray muds tone rock fragments, moist (dis

Medium dark gray (N4) to brownish gray (5 YF. Ul '.
siltstone rock fragments, some clay, little sil'
(disturbed) .

•Medium gray (K5) CLAY, some silt and rock fragmi
damp, (disturbed) coal fragments..

Cray siltstone rock fragments little clay and si
(disturbed).

Bedrock at 35 feet, augered to 39.0 feet, prfedor
light gray siltFtone.

Go to core sheet?

N « Kuriber blows to drive 2 " spoon 6 "
vith UP lb. pin weight falling 30 '"
per blow.

C » Kuaber blows to drive _____-J' casing ______"
___ lb. weight falling _______" per
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VISUAL CLASSIF)CAT)OK OF KOCK
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Location
Ceolof.ir.t /Engineer
Dri l l
Drilling Method
PJun^c f r o m Horiz.

Project No.
Coordinates
Drillinr. Contractor
Driller

Core Sire Elevation
Bcarinc Azimuth

Uisinp. Information
Size Depth

Groundvatcr Level Data
Actual Time Depth Actua] Tiii'c Depth
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Description »

Dark gray <N3) siltstone, slightly ricaceous,
plant fossils.

Grayish black coal, pyritic with carbonaceous
shale. (Bedford Coal)

light olive gray (5 Y 6/1) underclay, very hard,
fractured, rooted

End of Boring



Flircl 1
Date Stnr t td
Date Finished

SUBSURFACE LOG

NUS - DeerfieldProject Name __
Location ___Pecrficld. Ohio

Project Kumber
Datum ______

Geologist/Engineer ____
ATV Penn Drill

Drilling Method Spoon. Auger. Core
Boring Depth ________48 fffc t

R. T. Pctrus Drilling Contractor LaV.c Drilling Ccr-p;
___________ Driller R. Valeca____________

Core Size KX___ Surface Elevation J09I
_____ Well Screen Interval 33.5-38.0 feet

Johnson slot 0.010 PVC screen

CASING IKFORMATION

Size

4" PVC

-

Depth

33.5 feet

GROUNWATER LEVEL DATA

Date

July 7. 3980
July 10, 1980
Julv 17. I960

Depth

3?«3"
11 '10"
3210"

Date Depth
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SOIL OR ROCK
CLASSIFICATION

Augered to 2.0 feet, FILL from septic tank
manufacturer.

FILL, dark gray (K3) SILT, soiae sand and gravel

Augered to 5.0 feet.

Mottled dark gr£v (N3) to moderate yellowish br
(10 YR 5/4) CLAY, some « i l t and rorl. fragnenis
turbed) .

Augered to 8.5 feet. !

>!ottlcd darl; gray (K3) to moderate yellowish l>r<
CLAY, some silt and rock fragments moist (oistu:
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SUKSHITFACE LOC

NUS - Dpcrflcld
Decrficld, Ohio

Project
Location
Ceo3of,i5t/En£infccr E. T.
Dri11 ATV Pcnn Dril l

Project Kunber
Datum ___

-PI

Drillinp. Method Sppon. Aur.cr, Core
Borinc Depth ______3?.5 fcr t

Dril l lnfi Contractor
Driller B. v?

Core Size K>! Surface Elevation
Well Screen Interval

Johnson 0.010 slot PVC screen

CASING INFORMATION

Size

A" PVC

Depth

26,0 feet

GROUNDWATER LEVEL DATA

Date

July 3, 39£0

July 7. 19BO
Julv 17 19. "0

Depth

1011"

9'0"
9'0"

Date Depth
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SOIL OR ROCK
CLASSIFICATION

Fill, olive gray (5 Y A/1) clay and rock frapient
soce gravel, dry •

Black (Nl) COE! and carbonaceous shale fragr:E=.ts
(coal refuse) vith dark yellowish orange (10 T?. 6
sandstone rock fragments.

Dark g.ay (NA) CLAY and SILT, little, sand (torc0i

Moderate brown (5 YR A / A ) silt and clav, darej-

Medium pray (NA) and moderate yellowish brovc
(10 YR 5/A) mottled clay and silt, few gravel,
thin send ]ense (2 cm), dry, slightly calc&rrrus.
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SOIL OR ROCK
CLASSIFICATION

Sane as above.

Dark yellowish brown (10 YR 4/2) silt, some lice
little clay trace gravel, calcareous, dry.

Dark gray (N3) SILT and GRAVEL, sone sand, trace
dry, carbonaceous shale fragments.

Dusky yellowish brown (10 YR A/2) SILT, some cla:
gravel, little sand, damp

Brownish black (5 YR 2/1) SILT, little clay and
Ernvel . weathered
Dark gray (N3) weathered SHALE, carbonaceous,
iron-stained, moist
Augf-red
Medium dark gray (NA) clay shale ; iron stained.

Medium dark crav (NA) clav shale. r.icaceous .

Proceed with core boring sheet.

blovr. to drive 2.0 " epoon Classification — vi sr..?l
vith 140 Ib. pin weip.ht falling 30
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BORING LOGS FROM
PENN ENVIRONMENTAL CONSULTANTS
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MW-8 (con't.)

720
843
960
i0ee
1200
1320
1440
1560
1680
180C
1*20
204C
2160
2280
2400
2520
2640
2760
2880
30OC
3120
3240
3360
3480
3600
3720
3840

3.09
3.04
2.99
2.92
2.86
2.82
2.77
2.73
2.63
2.64
2.6
2.55
2.52
2.49
2.44
2.4
2.37
2.34
2.3
2.28
2.24
2.21
2.18
2.15
2.12
2.1
2.07

3.09
3.04
2.99
2.92
2.86
2.82
2.77
2.73
2.68
2.64
2.60
2.55
2.52
2.49
2.44
2.40
2.37
2.34
2.30
2.28
2.24
2.21
2.18
2.15
2.12
2. 10
2.07

. 3655463

. 85 1 54O6

.8375351

.8179273

.3011204

.789916

.7759104

. 764706

. 7507O03

. 7394959

.7282913

.7142858

. 7058824

. 697479

. 6334735

. 672269

. 6638656

. 6554622

. 6442578

. 6386555

. 62745 1

.6190476

.6106443

.602241

. 5938376

. 5882353

.5798319

CONFINED fiQUIFER, FULLY PENETROTING CONDITION

0. IE-04 cm/ s
0.2

0.4E-06
0.0

REGRESSION COEFFICIENT - -.9973346
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7 NftTIONOL SITE — MW-3

_ - v<_

. s e c o c , c s ;

3
3. 536
4. 338
6
6. 336
7. 998
9
9. 935
1O. 338
12
12. 336
13. 338
15
15. 336
16. 938
18
18. 996
19. 998
25. OO2
3O
34.338
4O. O02
45
43. 336
55. 002
60
64. 398
70. O02
75
79. 938
84. 336
3O
34. 338
100. OO2
1O5
1O9. 998
115. OO2
120
150
ISO
£10
240
270
3OO
330
360
330
420

'«P~ER LEVEL
Cfeet )

4. 25
3. 33
3. 34
3. 34
3.3
3.86
3. 83
3. 81
3. 77
3.75
3. 73
3. 7
3. 68
3.66
3.64
3.61
3. 6
3.58
3.43
3. 4
3. 33
3.26
3. 18
3. 11
3. 03
2. 97
2. 5
2. 84
2. 78
2. 72
2. 66
2. 6
2. 54
2.43
2. 44
£.33
2. 34
2. 29
£.01
1. 76
1.55
1.37
!.££
i.oa
.96
.85
. 76
.67

D9flw"CWNi
( feet )

4.25
3. 93
3. 34
3. 34
3. 30
3. 86
3. 83
3.81
3.77
3. 75
3. 73
3. 70
3. 68
3.66
3.64
3.61
3. 60
3. 58
3.43
3. 40
3. 33
3.2S
3. 18
3. 11
3. 03
2. 97
2. 30
2. 84
2. 78
2. 72
2. 66
2. 60
£.54
2. 43
2. 44
2. 33
2. 34
£.29
2.01
1.76
1.55
1.37
1.22
1.08
0.96
0.85
0.76
0.67

i-i/H.O

1
. 3388234
. 3270588
. 9270588
. 317647
. 3O82352
. 301 1764
. 8364706
. 6870588
. 8823523
. 8776471
. 8705882
. 8658824
. 8611765
.8564706
. 8494118
. 8470588
. 8423529
. 8211765
.8
. 7835294
. 7670588
. 7482353
. 7317647
.7129412 .
. 6988236
C Q I1 T •=" T

• C*Ot_ hJ^J W

. 6682353

. 6541176

. 64

. 6258823

. 6117647

.597647

. 5858824

. 5741177

. 562353

. 5505882

. 5388235

. 4729412

. 4141176

. 3647059

. 322353

. 2870588

. 2541177

. ££58823
• £

. 1788235

. 1576471



(co

450
480
510
£40
5 7 <•'_.
£00

. 61

.54

. 43

. 45

. 38

^CONFINED QQUIFER

v = 0. £i-03 crn/sec
= 4.8 god
= 0.7E-05 ft/sec
= . O. £ f t /cay

0. 61 . 1435E.-34
0.54 .1£70588
0.43 .115£341
0.45 .1058654
0.41 3. &4705SE-G;
0.38 8.94i:76E-Oi

DEGRESSION COEFFICIENT = -.9384357
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Summit National Sit* — MU-10

TIME
C s*conds >

3
3.996
4.99©
6
6.996
7.998
9
9.996
10.998
12
12.996
13.998
15
15.996
16.998
18
13.996
19.998
23.002
30
34.998
40.002
45
49.998
55.002
60
64.998
70.002
73
79.998
84.996
90
94.998
100.002
103
109.998
115.002
120
150
180
210
240
270
300
330
360
390
420
450
480
510

WPTER LEUEL.
<?««t >

4.56
4.3
4.43
4.38
4.3
4.52
4.31
4.52
4.32
4.52
4.32
4.52
4.52
4.52
4.32
4.32
4.52
4.52
4.52
4.52
4.31
4.3
4.5
4.49
4.48
4.48
4.47
4.46
4.45
4.45
4.44
4.44
4.43
4.43
4.42
4.41
4.4
4.4
4.36
4.34
4.31
4.28
4.24
4.21
4.19
4.17
4.14
4.1
4.08
4.04
4.01

DRQUZIOUIH
< f •**. >

4.58
4.50
4.43
4.58
4.30
4.32
4.31
4.52
4.52
4.32
4.52
4.52
4.52
4.52
4.52
4.32
4.52
4. 52
4.52
4.52
4.51
4.50
4.50
4.49
4.48
4.48
4.47
4.46
4.45
4.45
4.44
4.44
4.43
4.43
4.42
4.41
4.40
4.40
4.36
4.34
4.31
4.28
4.24
4.21
4. 19
4.17
4.14
4.10
4.08
4.04
4.01

HxHG

1
. 9825328
.9716156
1
. 9825328
. 9868996
.9847163
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
. 9868996
.9847163
. 9825328
. 9825328
. 9803494
.978166
.978166
. 9739826
. 9737992
.9716158
.9716138
. 9694324
. 9694324
. 9672489
. 9672489
.9650656
.9628821
.9606988
.9606986
.9519651
.9475984
.9410481
. 9344979
. 9257642
.919214
.9148472
.9104804
.9039301
.8931966
. 8908297
.8820961
. 8753459



MW-10 (con't.)

540
570
688
723
840
960
1088
1280
1320
1440
1568
1680
isoe
1920
2348
2160
2280
2408
2528
2640
2760
2388
3000
3120
3248
3360

3.96
3.95
3.93
3.81
3.69
3.58
3.47
3.36
3.2S
3.18
3.1
2.99
2.91
2.3
2.7
2.64
2.54
2.47
2.4
2.32
2.24
2.16
2.1
2.03
1.97
1.91

3.9S
3.95
3.93
3.81
3.69
3.58
3.47
3.36
3.26
3.13
3.10
2.99
2.91
2.80
2.70
2.64
2.54
2.47
2.48
2.32
2.24
2.16
2.10
2.03
1.97
1.91

. 66.89937

. 8624455

. 8588787

.9318778

. 8056769

. 78 1 6595

. 757642

. 7336245

.7161573

. 6943232

. 676856

. 6528385

.6353712

.6113538

.5895197

.5764193

. 5545852

.5393013

.5240175

. 5065503

. 489083

.4716158

.4585153

.4432315

.430131

.4170386

CONFINED PQUIFER, FULLY PENETRPTING CONDITION

0.2E-84 cmxs«C
0.5

0.8E-86
0.1

REGRESSION COEFFICIENT « -.9997384
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